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“The beginner’s guide 
to the exciting world 
of amateur radio.” 


Phase 3-D 
Project On 
Schedule 


Members of AMSAT’s 
Phase 3-D International Satel- 
lite Design Team met in Mar- 
burg, Germany, in mid-Octo- 
ber for a “top-to-bottom” 


Evening Breeze 


features aves of preter: on are 
ows piste radio’s most advanced satel- | _ 
Ns ore gM tite Dr Karl Meinzer DI4ZC.- (4 
10 Measurements, Tests and and Werner Haas DJSKQ 
Marketing WB2WIK/6 hosted a series of detailed 
; : eg sdaghapee iat WI1OLP meetings on all systems and 
80 and 40 Meters WA4BLC subsystems. During these 
20 Project Enclosures WI10LP discussions, team members 
21 Low Power—High bench-tested a number of flight 
lead ryt hardware electronic items, and 
a The Hamtronics RIEM set the final operating fre- 
Receiver Kit N1QGS quencies for the spacrcraft’s 
"3 transmitters and receivers. 


“Tt was a marathon session,” 
said AMSAT’s Dick Jansson 
WD4FAB upon returning to 


Few : the US. Team members are 
2 The ees th eats ies now very confident that all 
, oe ctphenadt te key elements of the project 


parim 3 are on schedule and that the 
spacecraft’s integration in 
Florida can continue without 
interruption. 

Phase 3-D is slated for 
launch in 1996. The sophisti- 
cated bird will weigh nearly 
900 pounds at launch and, 
after reaching orbit, will 
unfurl a solar-panel wingspan 
of nearly 20 feet. 
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Broadcast FAX 


According to Electronic En- 
gineering Times, NBC has formed 
a data network to broadcast in- 
formation over the air in the VBI 
(vertical blanking interval) por- 
tion of the network’s television- 
broadcast signal. The first com- 
mercial offering will be a fac- 
simile service in cooperation with 
a London-based firm. 


W2SKE Dead 
at 78 


Bill Leonard W2SKE, a for- 
mer president of CBS News, died 
at his Laurel Maryland home on 
October 23, at age 78. Leonard 
was an avid DXer and contester 
in the ’60s and ’70s, and became 
a well-known spokesman for am- 
ateur radio. As president of CBS 
News, Leonard was credited with 
the selection of Dan Rather as 
“Evening News” anchor, as a 


The encrypted addressable 
FAX will send to specially- 
equipped computers and FAX 
machines. One purpose will be 
to send company information to 
employees who work at their own 
homes. Similar technology has 
been used for years to deliver 
closed captioning data in the VBI. 
TNX Electronic Engineering 
Times, November 14, 1994. 


member of the team that devel- 
oped “60 Minutes,” and for 
development of techniques which 
help to predict the outcomes of 
elections. 

During a 1981 interview, 
Leonard predicted that comput- 
ers would become more a part 
of ham radio. He added, “My bet 
is that ham radio, in one form or 
another, will be around 100 years 
from now.” TNX Mohawk Ama- 
teur Radio Club, Inc. M.A.R.C. 
News, November, 1994; ARRL. 


Here’s a tranquil scene reminiscent of summers past. 
Chris Gonyea KB1AZK (age 12) enjoys a relaxing QSO 
at a favorite spot near his grandparents’s house 
on Lake Sunapee, New Hampshire. 


ORDER NOW 1-800 4 HOBBY KITS 


AIRCRAFT RECEIVER 


Hear exciting air-craft 
communications— 
pick up planes up to 
100 miles away! 
i it f Receives 110-136 
MHz AM air band, smooth varactor tuning superhet with 
AGC, ceramic filter, adjustable squelch, excellent 
sensitivity and lots of speaker volume. Runs on 9V 
battery. Great for air shows or just hanging around the 
airport! New 30-page manual details pilot talk, too. Add 
case set for “pro” look. 

AR-1 kit.....$29.95 Matching case set, CAR ...$14.95 


FM RECEIVERS & TRANSMITTER 


Keep an ear on the local repeater, police, weather or just 
tune around. These sensitive superhet receivers are fun to 
build and use. Tunes any 5 MHz portion of the band and 
have smooth varactor tuning with AFC, dual conversion, 
ceramic filtering, squelch and plenty of speaker volume. 
Complete manual details how the rigs work and 
applications. 2M FM transmitter has 5W RF out, crystal 
control (146.52 included), pro-specs and data/mike inputs. 
Add our case sets for a nice finish. 
FM Receiver kit Specify band: FR-146 (2M), FR-6 (6M), 
FR-10 (10M), FR-220 (220MHz).... $29.95 
CFR Matching case set 
FT-146 Two Meter FM transmitter kit . 


World's smallest FM wireless 

mike. Smaller than a sugur cube | 

- including battery and mike. Two fs ; 

sets of SMT parts supplied in | NER 
case you are clumsy! Terrific AK 
audio pick-up (pin drop at 5 ft) and transmit range of 300 ft. 
We include the battery (watch style), electret mike and 
even a tuning tool! Be a James Bond and learn SMT too! 
FM-5 Micro mike kit... --.-919.95 


: FM WIRELESS MIKES 


Pick the unit that's right for you. All units transmit a stable 
signal in the 88-108 MHz FM band up to 300’ except for 
High power FM-4 and PB-1 Phone bug that go up to 1/2 
mile. 
FM-1 Basic unit 
FM-2, as above 

but with added mike pre amp 
FM-4, long range with 

very sensitive audio pickup 
PB-1, Phone bug needs no battery, 

hooks to phone line 
MC-1, Micro size sensitive mike cartridge 

for FM-1,2,4 


SYNTHESIZED AUDIO GENERATOR 


DDS (Direct Digital Synthesis) 
technology brings you a terrific audio 
generator at a fantastic price! 
Generates from 0. 01 Hz to 50 KHz with 
five digit LED display of frequency. Sine 
and square wave output adjustable 0-5 
volt p-p. Frequency selected by direct keyboard entry and 
with handy continuous tune tuning knob. Crystal controlled 
accuracy of 10 ppm and two memories for rapid frequency 
changes. Retire that jury-rigged old generator and treat 
yourself to the pleasure of using a new state-of-the-art SG- 
550! 
SG-550 Kit .$199.95 SG-550WT assembled .....$269.95 


SHORTWAVE RECEIVER 


Fantastic receiver that captures the 
world with just a 12” antenna! Can 
receive any 2 MHz portion from 4-11 
MHz. True superhet, has smooth 
varactor tuning. AGC, RF gain 
control, plenty of speaker volume and runs on a 9V battery. 
Fascinating Scout, school or club project, provides hours of 
fun for even the most serious DXer. For the car, consider our 
shortwave converter. Two switchable bands (in 3-22 MHz 
range), each 1 MHz wide—tunable on your car radio dial. Add 
some interest to your drive home! 

Shortwave receiver kit, SR1 

Shortwave converter kit, SC1 .. 

Matching case set for SR1, CSR 

Matching case set for SCI, CSC... 


} AM TRANSMITTER 


High quality, true AM broadcast band transmitter is designed 


|| exactly like the big commercial rigs. Power of 100 mW, legal 


tange of up to 1/4 mile. Accepts line level inputs from tape 
and CD players and mike mixers, tunable 550-1750 KHz. 
Complete manual explains circuitry, help with FCC regs and 
even antenna ideas. Be your own Rush Limbaugh or Rick 
Dees with the AM-1! Add our case set for a true station look. 
AM-1 Transmitter kit....... $24, 
CAM Matching case set. 


SCANNER CONVERTER 


Tune in on the 800-950 MHz action using 

your existing scanner. Frequencies are 

converted with crystal referenced stabilty 

to the 400-550 MHz range. Instructions 

are even included on building high 

performance 900 MHz antennas. Well designed circuit features 
extensive filtering and convenient on-off/oypass switch. Easy 
one hour assembly or available fully assembled. Add our 
matching case set for a professional look. 

SCN-1 Scanner converter kit 

SCN Matching case set ; 
SCN-1WT Assembled SCN-1 and case 


SURROUND-SOUND/REVERB 


Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly 
enliven regular music. Add a big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a 
Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your 
sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone 
operation too. Experierence the fun and realism that surround sound provides - without spending hundreds! Add our case set 
for a neat, pro look. 

RV-1 Surround Sound/Reverb kit 
RV-1WT Assembled RV- 1 and case 


TOUCH-TONE REMOTE CONTROL 


Control virtually anything by Touch-Tone remote control. The URC-1 has 16 switched outputs, 4 adjustable voltage outputs 
(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squelch, etc.) and 3 timers adjustable from 10 mS to 40 hours! 
Two level password control allows secure control and multi-level access. Six digit LED display shows currently entered 
codes and a crystal controlled touch-tone decoder provides reliable operation. There's nothing else like this unit, be in 
complete control of remote radios, thermostats, hi-fi’s, homes or even factories with the URC-1. Add our matching case set 


for a handsome finish. 
$129.95 CURC Matching case set 


.$59.95 CRV Matching case set.. 


URC-1 Remote control kit 
URC-1WT Fully assembled URC-1 and case 


FM SUBCARRIER DECODER 


Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations. 
Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcarrier band. Many radios have a 
demod output, but if your radio doesn’t, it's easy to locate, or use our FR-1 FM receiver kit which is a complete FM radio 
with a demod jack built-in. These “hidden” subcarriers carry lots of neat programming - from stock quotes to news to 
music, from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1. 
SCA-1 Decoder kit $27.95 CSCA Matching case set 

$24.95 CFR Matching case for FR-1 


. L-C METER 


Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any 
digital multimeter. Two pushbutton ranges for high resolution readings and we even give you calibration components to 
assure proper accuracy of your kit! Active filters and switching supplies require critical values, no one should be without 
an accurate LC meter. For a pro look, add our matching case set. 

LC-1 LC meter kit $34.95 CLC case set 


MOTOR CONTROLLER 


Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you 
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, half 


STEREO FM TRANSMITTER 


Run your own Stereo FM radio station! Transmits a stable signal 
in the 88-108 MHz FM broadcast band up to 1 mile. Detailed 
manual provides helpful info on FCC regs, antenna ideas and 
range to expect. Latest design features adjustable line level 
inputs, pre-emphasis and crystal controlled subcarrier. Connects 
to any CD or tape player, mike mixer or radio. Includes free 
tuning tool too! For a pro look add our matching case set with on- 
board whip antenna 

FM-10A Stereo transmitter kit 

CFM Case,whip ant set... 


DR. NI-CAD CONDITIONER/FAST CHARGER 


Quit spending big bucks for replacement battery packs, rejuvenate and condition your 
batteries for peak capacity. Advanced circuitry has optimized discharge before charge to 
eliminate memory effect and to condition batteries that have been poorly cared for in the 
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15 
minutes for some types! And “top-off’ charge mode squeezes every last bit of energy 
into each cell for the absolute most capacity. Switch-mode regulator controls constant 
current charge while being monitored by a negative delta-V system that cuts off the fast 
charge at the exact point of full charge-batteries are charged, not cooked! Charges 
NiCads or NiMH packs from 2 to 10 cells (easily expanded) and current capacities up to 
10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries, buying new packs, 
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or 
wired and tested with case at a special price. Kit builders: add our matching case set for 
a snazzy finish. 

DN-1 Dr. Ni-Cad conditioner/fast charger ki 

CDN Matching case set 

DN-1WT Fully assembled Dr. Ni-Cad with cas 


SPEED RADAR 


New low-cost microwave Doppler radar kit “clocks” cars, planes, boats, horses, bikes or any 
large moving object. Operates at 2.6 GHz with up to 1/4 mile range. LED 
SPteny digital readout displays speed in miles per hour, kilometers per hour or 
feet per second! Earphone output allows for listening to actual Doppler 
' shift. Uses two 1-lb coffee cans for antenna (not included) and runs on 12 
VDC. Easy to build—all microwave circuitry is PC stripline. ABS plastic 
case with speedy graphics for a professional look. A very useful and full- 
of-fun kit. 
SG-7 Complete kit 


STEREO PEAK HOLD BARGRAPH 


Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and eye 
catching but their speed is their downfall - they just can't capture the peaks. Our kit is like 
two units in one, a fast display to show the signal and a long persistance display to capture 
peaks, similar units go for hundreds of bucks! We offer 3 models: Linear for general use, 
Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment 
multi-colored LED display for snazzy, eye grabbing display and easily set ranges for 
virtually any signals, from voltmeters to audio VU meters to audio power amps to SWR 
meters. Complete intructions for easy hook-up to most any device. Add our matching case 
set for a sharp looking unit. 

PH-14 Dual Linear bargraph kit..........$39.95 PH-15 Dual Log bargraph kit .$39.95 
PH-16 Dual Semi-Log bargrap! $39.95 CPH Matching case set..........$14.95 


SPEECH SCRAMBLER CRYSTA 


Descramble most scramble systems heard RADIO 


on your scanner radio or set up your own |'5 7). . : 
scambled communication system over the | Relive the radio past with a crystal set 


phone or radio. Latest 3rd generation IC is | like your grandfather built. Uses genuine 
used for fantastic audio quality - equivalent | Galena crystal and catwhisker. Several 
to over 30 op-amps and mixers! Crystal | different types of radios are built, 
controlled for crystal clear sound with a built- | including standard AM broadcast, 


in 2 watt audio amp for direct radio hook-up. 
For scramble systems, each user has a unit phoney and even WW Il foxhole 
for full duplex operation. Communicate in | Style. To compare modern semicon- 


privacy with the SS-70. Add our case set for | ductor detectors, we include a diode for 
a fine professional finish. comparison. No soldering required and 
SS-70 Scrambler /descramblerkit ....$39.95 | we even give antenna ideas. Radio for 
CSSD matching case set $14.95 | free, get it now before Clinton taxes it! 


SS-70WT Assembled : 
SS-70 and case set CS-1 Crystal set kit $19.95 


TOUCH-TONE DECODER 


Grab Touch-Tone numbers right off the air, phone or tape. A simple hook-up to any radio 
speaker or phone line is all that is required to instantly decipher touch-tone phone 
numbers or codes. A 256 digit memory stores decoded numbers and keeps its memory 
even in the event of power loss. An 8 digit LED display allows you to scroll through the 
memory bank to examine numbers. To make it easy to pick out number groups or codes, 
a “dash” is inserted between sets of digits that were decoded more than 2 seconds apart. 
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable 
detection of numbers at up to 20 digits per second! For a professionally finished look, 
add our matching case set. Start cracking those secret codes tomorrow with the Tone 
Grabber! 

TG-1 Tone Grabber kit $99.95 CTG Matching case set $14.95 
TG-1WT Fully assembled TG-1 and case $149.95 


DIGITAL VOICE RECORDER 


Chatterbox digital voice storage unit will record your message of up to 20 seconds. 
Time is split up into four 5 second blocks which can be played separately or 
cascaded for longer messages. An LED display shows message location and 
current mode for easy operation. Nifty built-in interfaces allow simple connection to 
transmitters for automatic keying when the PTT is initially closed or after it is 
released. You can even loop your rig’s mike through the Chatterbox. For contest or 
fun use, the CB-1 can drive an exiernal speaker. Includes a built-in electret mike. 
For that finishing touch, add our matching case set. 

CB-1 Voice recorder kit $59.95 CCB Matching case set $14.95 


ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY 


TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555 


step rotation, direction and power down mode, can drive most any stepper motor. Our DC 
ie driver features pulse width modulation control allowing full motor torque even at 


TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in original form 
for refund. Add $4.95 for shipping, handling and insurance. For foreign orders add 20% for 
surface mail. COD (U.S. only) add $5.00. Orders under S20 add $3.00 NY residents add 7% 
sales tax. 90-day parts warranty on kit parts. 1-year parts & labor warranty on wired units 


RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564 
CIRCLE 34 ON READER SEVICE CARD 


low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case set 
for a professional assembly. 


St SMD-1 Stepper kit 
“= CSMD SMD-1 case 


$24.95 MSC-1 DC motor kit......$24.95 
$14.95 CMSC MSC-1 case $14.95 


Yes, Radio Fun Has Been Late 


Guilty, but with an explanation. When the 
cat’s away the rats will play, and play they 
have. While I was busy having a good time 
starting a cold fusion magazine to try and 
speed up the development of what is now a 
laboratory curiosity into a new industry, 
some of my staff were busy trying to put 73 
and Radio Fun out of business. 

I and my executive committee were lulled 
into thinking things were okay with false 
financial reports which did not show that 
the company withholding taxes weren’t 
being paid. Meanwhile, the plan, I’m told, 
was to get the IRS to close us down so the 
plotters could buy our publications at an IRS 
auction, getting the money from a well- 
known, but not well-thought-of, ham in 
return for a partnership. 

Now let’s see, where have I seen some 73 
ex-employees quoted recently? With quotes 
whose only purpose seemed to be to try and 
put 73 out of business? 

One part of this plot was to print Radio 
Fun, but then not mail it, leaving it sitting 
for weeks in the shipping department of the 
printer. Once the treachery was discovered 
and the plotters booted out, we had to pay 
off the IRS first. That’s now been taken care 
of to the satisfaction of the IRS. The next 
step was to cut back on any projects which 
weren’t solidly in the black, putting them 
on hold. Then we had to find out how much 
we owed other creditors that we didn’t know 
about from the financial reports. It was a 
mess. 


QLF 


by Wayne Green W2NSD/1 


All this put a stop to my research and writ- 
ing for the New Hampshire Economic De- 
velopment Commission. The first series of 
my reports are available in We The People 
Declare War On Our Lousy Government, 
my 360-page book (only $10 for hams from 
Uncle Wayne’s Bookshelf). In these reports 
I explain why my state and our country are 
having serious problems such as welfare, 
the deficit, the drug war, worsening crime, 
a growing bureaucracy, higher taxes, 
simply awful schools, and an overly 
expensive health care system. But, unlike 
everyone else (particularly politicians) I 
propose fairly simple, inexpensive solutions 
to all of these problems. 

The sabotage stopped me from finishing 
my second book of Commission reports, of- 
fering the results of more of my research 
and more solutions to our major social prob- 
lems. When things quiet down Ill have the 
second book available. In the meanwhile, if 
you’re interested in reading the reports, a 
set of them (‘20/20 Foresight,” 336 pages) 
is available for only $10 from the Bookshelf. 

It did not stop me from going ahead full 
steam with “Cold Fusion.” By the way, we 
won the coveted Folio “Ozzie” award for 
the best designed new technical magazine 
of 1994. Tackling this new field was a mas- 
sive learning project for me. These darned 
physicists think in terms of equations 
instead of concepts. I’m a concept person, 
so I’ve had to dust off my long-forgotten 
calculus and try to translate page after page 
of equations into concepts so I could 
understand them. That’s tough for a 


Are You a Newcomer? 


Welcome! About 25% of the Radio Fun read- 
ers this month are new licensees, so as a “been- 
there, done-that” ham of over 50 years, I’m hop- 
ing that you’ll have as much fun with your new 
hobby as I have had, and maybe it’! have as 
much of an influence on your life as it has had 
on mine. You could do worse. Probably will. 

Back when I got hooked on the hobby, 80% 
of the newcomers were teenagers (like me), and 
80% of them went on to high-tech careers (like 
me). Back then we were called “radio fiends.” 
Back then amateur radio was the main source 
in America of electronic scientists, engineers, 
and technicians. 

So here we are entering 1995 and here you 
are with your ham ticket. The main reason I start- 
ed Radio Fun was to help newcomers find out 
how many exciting things there are to do in our 
hobby. Well, it’s a whole bunch of hobbies, re- 
ally. A whole bunch of ways to have fun and ad- 
venture. And the more fun you have, the more 
you’ ll learn about radio, electronics, and com- 
munications. 

Today we’re entering a communications age 
that would have been beyond the imagination 
of most science fiction writers 50 years ago. The 
information superhighway is opening and you’ ve 


got your ticket . . . if you use it. It’s starting with 
the landline networks like Internet, CompuServe, 
Prodigy, and so on. But we’re adding video, in- 
teractivity, paging, message storage, and bul- 
letin boards . . . and soon these will be tied in 
with amateur radio. 

There’s tons more to learn today compared 
with the primitive radio world I entered in 1936 
when I built my first radio. That radio was a 
turning point in my life. I’d been given a box of 
radio parts by a passing angel (it happened in 
church!). I found a circuit in Popular Mechan- 
ics that used these parts for a cigar-box radio. 
When it worked I was hooked. I bought more 
parts, built more radios and amplifiers. I start- 
ed listening to the short waves and joined my 
high school radio club (W2ANU). 

That got me to go to an engineering college. 
Came WWII and I joined the Navy as an elec- 
tronic technician, where I got a superb educa- 
tion in electronics and five much-too-exciting 
war patrols on a submarine. After the War I fin- 
ished college and went into radio broadcasting 
as an engineer, then into television, first as an 
engineer, then as a cameraman, and finally a di- 
rector. All that as a result of a cardboard box of 
old radio parts. 


doddering semi-retired old fogy like me. 

But it’s worth the trouble because, no mat- 
ter what you’ ve read elsewhere, cold fusion 
is real and it’s going to change the whole 
world in ways we can’t even comprehend 
yet. What will the advent of almost free 
energy do? We’ ve been so busy saving 
energy that we have never even considered 
what a world with unlimited energy for 
pennies might be like. 

The cash shortage caused problems with 
“Cold Fusion” too. When its revenues came 
in at about 10% of projections, I had to go 
to a less expensive format. I also had to cut 
back on the staff and to part with the ham 
investor in the project, who apparently had 
a cash problem too. I like serendipity. Just 
as all this bad stuff was happening, a retired 
nuclear physicist (AB3C) with years of 
experience at Brookhaven, Bell Labs physics 
laboratories, and several universities, vol- 
unteered to move to New Hampshire to help. 

Anyway, getting back to Radio Fun, when 
I found out that it was late I set about get- 
ting it back on schedule. We’ ll be caught up 
in a few weeks, so keep your socks on. 

I’m particularly looking for articles to 
help new hams discover the fun of every 
phase of hamming. Let’s get ’em out fox- 
hunting, VHF mountaintopping, getting in- 
volved with DX and VHF contests, actual- 
ly talking with DX ops, going on DXpedi- 
tions, learning about packet, slow-scan, 
RTTY, ham satellites, and so on. Whatever 
your main interest, what can you write that 
might communicate the excitement you are 
getting from it? How would you recommend 
newcomers get their feet wet? 

There are a whole bunch of Caribbean 
islands just waiting for the more adventur- 
ous to zip down for a few days of working 
the pileups. And it doesn’t have to cost much, 
either. For a measily $7.50 you can read the 
96-page report on my recent visit to 11 is- 
lands in 21 days, complete with hamming, 
meeting local hams, and even getting in some 
scuba diving on most of the islands. Wait’! 
I have had time to edit the 8mm underwa- 
ter videos I took and make VHS copies avail- 
able for you. Check Uncle Wayne’s Book- 


So what are you going to do in amateur radio? 
Are you going to go on 2m, talking through a 
couple of local repeaters, and that’s the end of it? 
Two meters has an amazing array of fun for you, 
if you'll give it a chance. Have you ever made 
aurora skip contacts? I guarantee you’ ll get about 
as excited as you ever have in your life when you 
start making aurora contacts. That’s fun! And you 
can do it on CW or sideband! 

What else is there on two? How about side- 
band? And, if your shack is in a lousy VHF lo- 
cation, as almost all are, then you'll be thinking 
about setting up a remote base, so you can make 
your contacts from a nearby mountaintop, or 
skyscraper. If you go that route I'll be after you 
to use 10 GHz for the control and intercom link. 
What a range you can have on sideband from 
up there! 

Of course, once you set something like that 
up you may want to open it up so others can use 
it too, and you’ve got your own repeater. John 
Williams W2BED and IJ set up our first repeater 
back in 1949 on top of the Municipal Building 
in downtown Manhattan. That made it so 
RTTY hams throughout greater New York City, 
New Jersey, Pennsylvania, and Connecticut could 
all be in contact. RTTY? That’s radio teletype. 
And that’s another bunch of fun you can have 
on two. RTTY is still perking along, as is pack- 
et radio, satellite communications, moonbounce, 
meteor bounce, and so on. 
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shelf for the story of my Caribbean Adven- 
tures and see how a certified skindiving skin- 
flint travels. 

Remembering that the early birds in new 
technologies generally get better than worms, 
you might just want to keep track of how 
cold fusion is doing. Subscriptions to “Cold 
Fusion” are $58 a year to Radio Fun read- 
ers, $98 to everyone else. It’s $10 a copy. 
Bill Gates was the first to provide micro- 
computer software, and Steve Jobs was the 
first with a single board microcomputer 
(Apple). They’ ve done well, eh? You know, 
there’s much to be said for being there at the 
right time. But you’re probably too busy to 
think about getting rich, and too poor to 
afford to buy my incredibly interesting 
writing, and too disinterested in politics to 
care about solutions to social problems or 
cutting taxes. Prove me wrong. 

Cold fusion is going to grow into a mul- 

ti-trillion dollar industry and have more 
impact on the world than even the automo- 
bile. It’s going to change everything . . . and 
it isn’t even started yet. 
IT remember, when I started the first mi- 
crocomputer magazine 20 years ago that the 
computer pundits ridiculed micros as being 
toys. They were a joke. So I started more 
magazines. The sneerers were eventually 
put out of business by these “toys.” 

Before the latest trauma hit I was having 
fun researching, writing, giving talks at 
music conferences and hamfests, DXpedi- 
tioning, diving, and skiing. I had to drop 
most of that and get us out of hot water. It 
seems like I get in the most trouble when I 
trust people. I “manage” people by telling 
them what our goals are and then giving 
them their head. 

I got backstabbed once before when Jim 
Fiske WIDTY was my general manager and 
editor and he tried to put 73 out of business 
when he left to start Ham Radio. He came 
very close to succeeding. You’d think I'd 
learn. 

If I’ve talked you into getting some of my 
stuff, you can check the Uncle Wayne’s ad, 
or just call 800-234-8458 with your credit 
card in hand. 


Yep, I’m going to try hard to get you to get 
involved with our ham satellites so you can start 
working some real DX. What a blast making 
contacts all around Europe and South America! 
Now you can work anywhere in the world via 
satellites. Doing all this is going to get you in- 
terested in learning more. It’s fun and exciting 
to learn. 

Or you may get involved with 2m foxhunting 
... building your own receiver and directional 
antennas that you can carry around hunting hid- 
den transmitters. Then maybe you’ ll get your lo- 
cal ham club all involved, complete with making 
videos showing how much fun it is. You do the 
videos and I’ll help you get copies to other ham 
clubs to get them hooked on foxhunting. 

I used to have a ball taking my 2m stuff to the 
top of mountains and seeing how many contacts 
I could make. It was like my own contest. I tied 
a 16-element beam to the top of my car and set up 
on mountains all around New England. Eventual- 
ly I set up my own 2m station high up on Mt. Mon- 
adnock in New Hampshire, with a kilowatt and a 
336-element beam. Lordy, I had a signal! Well, I 
said that amateur radio had hooked me. 


The Radio Fun Purpose... 


. .. is to get you hooked on more and more 
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Hamtronics, Inc. 

65-D Moul Rd. 

Hilton NY 14468-9535 
Telephone: (716) 392-9430; 
Fax: (716) 392-9420 

Price Class: $59 


The Hamtronics R76-M Receiver Kit 


by John R. Bolduc N1QGS 


The Hamtronics R76-M narrowband VHF 
monitor receiver kit is a low-cost kit with 
versions that cover the 28, 50, 73, 144, 150, 
and 220 MHz bands. The 2 meter version is 
the one these nimble fingers built. The unit 
works well on 2 meters and covers adjacent 
frequencies that include commercial and 
police and fire frequencies. My interest in 
building this kit tweaked up a notch because 
I not only listen to the ham bands, I’m also 
an avid listener of local fire departments. 

Since I had not built a kit in ages, I was 
pleased to find a neatly drawn and easy to 
follow schematic diagram. The parts list con- 
tained just about one hundred components. 
I love kit building, except for my usual weak 
spot—matching locations on the PC board 
with the board layout artwork. However, this 
Hamtronics kit includes well-drawn artwork, 
which helped to alleviate this problem. 

Should you decide to build one of these 
kits, here is a suggestion you might consid- 
er: Csler the optional A24 five-channel adapter 
kit. This will allow you to monitor more than 
one frequency with your receiver. 
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Photo B. The Hamtronics PC board was high quality and the 
markings were easy to follow. 


You should read all documentation in- 
cluded with the kit before starting actual as- 
sembly. The instructions were plainly writ- 
ten as far as building and tuning procedures 
were concerned. I found it necessary to em- 
ploy the troubleshooting techniques section 
on two different occasions. There were no 
measurements required or recommended to 
be taken during the building of the kit. A 
friend of mine, and fellow engineer, stated 
that the Heathkits, in years gone by, usually 
had the builder taking voltage and resistance 
measurements as the project progressed. 
However, he also stated that with a basic re- 
ceiver kit like this one, it probably wasn’t 
necessary to take measurements until the end. 

I started the building stage of the project 
by laying out all of the components and tab- 
ulating an inventory of parts versus the parts 
list. Note that moderate care needs to be tak- 
en when handling the NEC 41137 GaAs- 
FETs. You don’t want to blow a component 
accidently! The circuit board itself is the size 
of a 3.5-inch computer disk. Another inter- 
ested engineer friend suggested that I em- 
ploy double- 
sided tape to 
keep the parts 
in order and 
prevent them 
from getting 
lost in the shuf- 
fle. I should 
have taken his 
advice. A re- 
sistor seemed 
to be missing 
when its turn 
to be inserted 
was due. After 
the kit was 
completely 
built, I found 
the little bug- 
ger lodged in 
a crack in the 
floor. Fortu- 
nately, the re- 
sistor was of a 
common val- 
ue and was 
easily replaced. 
Let me em- 
phasize that the 
kit did contain 
all the parts on 
the list. 

Well, as it 
turns out, nim- 
ble typing fin- 


Photo A. Assembly of the R76-M Kit began with unpacking at a 


suitable workspace. 


gers do not necessarily translate into nimble 
assembly fingers. Luckily, the Hamtronics 
kit PC board is laid out well, so my fingers 
did not have to perform digit gymnastics for 
component placement. The only artwork 
difficulty I had was with three adjacent 
capacitors not having their polarity indicat- 
ed on the drawing. A quick survey of the PC 
board and schematic indicated proper 
orientation for these components. I also found 
out telephone assistance was readily 
available. 

Alignment can be done by two different 
methods. One method involves the use of a 
digital voltmeter, and the other by taking 
SINAD measurements. I did happen to have 
a professional SINAD meter at my dispos- 
al. This testing indicated sensitivity is ex- 
cellent with this kit. The intermodulation 
problems I usually have with receivers at my 
home base were nonexistent. Although a lit- 
tle patience in alignment was necessary, the 
sensitivity obtained was excellent, as adver- 
tised. 


The Insides 


The heart of the R76M kit is the MC3357 
chip. This chip consolidates many of the re- 
ceiving functions into one small six-pin pack- 


Subscribe to Radio Fum by calling 1-800-677-8838. Don’t Miss a Single Issue! 
Radio Fun 


age. The MC3357 contains circuitry for the 
oscillator, mixer, RF amplifier, discrimina- 
tor, and squelch. This chip also can be used 
in scanning receivers, according tomy Mo- 
torola data book. The squelch circuit pro- 
vides 100 mV of hysteresis so that on weak 
signals the squelch won’t keep popping in 
and out. 

Handling the audio is an LM-380. The en- 
gineer looking over my shoulder (yes, they’re 
everywhere) tells me that that is a popular 
low-cost audio amplifier finding uses in many 
consumer products such as televisions, tape 
players and intercoms. Although this is a 14- 
pin chip, six of the pins appear not to be used 
in this application. Pins 3, 4, 5 and 10, 11, 
and 12, however, do serve a purpose. Tied 
to ground, they collectively act as a heat sink. 
The LM-380 is capable of producing about 
2-1/2 watts of power to your 8-ohm speak- 
er. In home use, this is more than adequate 
audio power. 

Overall, this Hamtronics R76M kit per- 
forms as advertised, and assembles quite 
nicely. I found an occasion to call Hamtron- 
ics with a few questions and they were very 
receptive and helpful. If you are looking for 
a dedicated, sensitive, and easy to build mon- 
itor, you will enjoy building the Hamtronics 
R76M Kit. 
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Write to: Radio Fun Letters 


70 Route 202-N, Peterborough, NH 03458 


Kevin Ross Holen, Princeton MN Wayne, 
I would like you to know that I thoroughly 
enjoy your magazines and subscribe to both 
73 and Radio Fun. | have been a ham now 
for about three years, and started off as a 
“dreaded Technician.” I have always wanted 
to be a ham, and have even studied for it as 
a kid. I grew up in a ham-based family—my 
father was a ham and my uncle is still active. 
In fact, one of my fondest Christmas presents 
was an old National NC-109 shortwave re- 
ceiver, which I still own! I have now upgraded 
to Advanced, and I’m even considering go- 
ing to Extra! 

Since you seem to be quite successful in 
your various business ventures, I would like 
your valuable advice. I would like to start a 
small business combining aviation and ham 
radio, I have experience in both and love each 
with a passion. What are your thoughts on 
such a venture? Currently I work as a quali- 
ty assurance engineer for a big mail order firm 
here in the Twin Cities. I also have extensive 
experience in customer service and telemar- 
keting, and have dabbled in different indus- 
tries such as health care, and as a rose grow- 
er, so dealing with the public is not a prob- 
lem for me. One of the obstacles holding me 


WOGFQ in QCWA 
Hall of Fame 


Leo Intone Meyerson WWGFQ was inducted 
into the Quarter Century Wireless Associa- 
tion’s Hall of Fame at the 1994 National 
Convention. Meyerson has been an avid op- 
erator and promoter of ham radio since he re- 
ceived his first license in 1928. 

Meyerson founded several amateur radio 
related companies, including Wholesale Ra- 
dio Laboratories in 1935, and Galaxy Elec- 
tronics in 1962. Active in public service, Mey- 
erson has also been a key figure in disaster re- 
lief efforts. TNX Jim Musgrove K5BZH. 


New Paging 
Licenses 


According to an article in Electronic Engi- 
neering Times, The Federal Communications 
Commission’s auction of 30 regional licens- 
es for advanced paging services has been com- 
pleted, with bids totaling some $489 million. 
The government expects to net $394 million. 

Six licenses were issues in each of five re- 
gions from the narrowband wireless auctions. 
Each region will soon have will have two li- 
censees ready to deliver two-way voice-qual- 


back is trying to line up vendors to purchase 
items from. The Kenwoods and Icoms of the 
world don’t seem to have the time of day for 
start-up guys like myself. Again, I appreci- 
ate any advice you can give. 

Kevin—I’d suggest you find a small 
company that is in the aviation business and 
let them pay you to learn. Once you’ve found 
a Suitable small business, talk with some of 


the people who work there (like take them to . 


lunch) and find out what needs the owner has. 
What are his problems? Then come in with 
proposed solutions to his problems and you’ve 
made a job for yourself. That’s a whole lot 
better than waiting around for a job to open 
up. 

Every company has needs, so it’s just a mat- 
ter of your finding out what they are, coming 
up with a good plan, and selling the plan and 
yourself to the owner. If you can make more 
money for his company than you2ll cost (like 
10 times), you'll get the spot. If you cant fig- 
ure out a way to do that, you shouldnt be aim- 
ing to start your own business. I guarantee I 
can make an extra $500,000 in sales for any 
small company, and that’s worth $50,000. Not 
bad money while you’re building your own 
experience and Skills. ... Wayne 


Guy A. Matzinger KB7PNQ, Cheney WA 
Wayne, although I enjoy your publications, I 
see no evidence that you are truly interested 
in relieving the amateur community of the 
Morse code testing problem. 

At a recent ARRL convention in Texas, John 
B. Johnston, (FCC Personal Radio Branch 
Chief (and licensed Extra Class W3BE) stat- 
ed, “the FCC does not care about the code. 
That all their polls showed that the amateurs 
wanted the requirements to remain as they 
are.” There are several problems with this state- 
ment. The FCC has never conducted a national 
poll of all licensed amateurs. The majority of 
those in the room who heard Johnston’s re- 
mark responded, “Not me.” The only organi- 
zation pushing to maintain the code as it stands 
is the ARRL, in order to sustain the exclusiv- 
ity filter that mandatory licensing requirements 
provide, in order to limit participation in the 
hobby of amateur radio. If you will check the 
record, you will find that no petition has been 
passed in recent years without the approval of 
the ARRL. The ARRL considers that all of the 
amateur radio spectrum is for their private and 
(if possible) exclusive use. Their surveys are 


conducted only with Extra Class amateurs. 


It’s time that the country realized who is 
running the Private Radio Bureau at the FCC, 
in direct opposition to the FCC’s Office of 
Plans and Policy—reference Working Paper 
number 20 of August 20, 1986. The current 
code testing regulations are used by the AR- 
RL group as a filter to limit and control access 
to amateur HF bands—to the detriment of am- 
ateur radio. 


Troublemaker .. . Wayne RE 


. 


Photo A. QCWA Hall of Famer Leo Meyerson WOGFQ at the Western 
Heritage Museum in Omaha, NB. (Photo by Jim Musgrove KSBZH.) 
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ity communications and four others equipped 
for two-way paging. TNX Electronic Engi- 
neering Times, November 14, 1994. 


Photos B & C. Thirteen-year-old Ben 
Vilug AD4UR logged more than 100 
contacts during a recent Civil War 
reenactment in Roanoke County, Vir- 
ginia. The Extra Class ham is a mem- 
ber of the Roanoke Valley Amateur 
Radio Club, sponsor of this Special 
Events station. A 24-thousand-pound 
Kinsey sign crane lumbered into 
Green Hill Park to set up this triban- 
der beam some 75 feet in the air. The 
Battle of Hunter’s Raid was revisited, 
while 43 states and more than 500 
contacts were made. TNX Mark 
Green KE4FPL. 
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Trees—And How to Live With Them 


by Arthur C. White 


Several years ago I graduated from a small 
city lot to a remote spot in the country where 
there are lots of trees. Consequently, my in- 
terests changed from quads and yagis to wire 
antennas and the ability to get on the lower 
bands in a reasonable and inexpensive fashion. 

This is a discussion of how JI managed to 
live with the trees. There is absolutely noth- 
ing new written here and there may be better 
ways to do things. But, this is must-read in- 
formation for ham radio newcomers. 

At present, my HF “antenna farm” consists 
of a single end-fed horizontal wire, a center- 
fed dipole and a horizontal loop. Because of 
their generous lengths and the use of a trans- 
match, all are capable of respectable all-band 
operation in spite of being pretty well-hidden 
amongst trees. 

My basics are wire, insulators, rope, trees 
and patience. All my skywire consists of #12 
ordinary plastic-coated house wire, which is 
available in convenient 500-foot rolls, black 
or white. Mine is white because my vision 
needs all the help it can get amongst green 
leaves in summer and dark branches in win- 
ter. Whatever substitute you have on hand may 
serve just as well. 


Insulators 


The next basic requirement is insulators. 
The easiest and least expensive source for me 
was to “roll my own.” My insulator consists 
of a short section of schedule 40 PVC pipe (7" 
is about right), 1" in diameter, with a PVC cap 
on each end. 

To make one, I drill a 1/4" hole in the cen- 
ter of each end cap and insert a 1/4" eyebolt 
with a nut and flat washer on the outside, and 


Interfering 
Tree 


PVC Cap 


a flat washer, lock washer and nut on the in- 
side. (The “eye” of the eyebolt is about 9/16"). 
Then, with standard PVC cleaner and cement, 
glue the end caps onto each end of the PVC 
pipe, being sure to press the end caps tightly 
together for several seconds when the second 
end cap is glued (if you don’t, the air pressure 
inside the pipe may pop it off). I advise fin- 
ishing up by spraying the exposed metal with 
a can of undercoating from the local auto parts 
store (or paint or whatever) to minimize cor- 
rosion and to seal the hole which has been 
drilled into the end cap (see Figure 1). 
These insulators are easy to build, inex- 
pensive, and can be mass-produced several at 
a time. A number of mine have been up for 
several years, have experienced severe winter 
storms and intense summer sun, and have with- 
stood all the tensions which insulators have to 
stand, and not a single one has failed. The same 


Figure 2. Snaking around trees. 


Pulley On 
Yardarm 


Figure 3. Pulley on yardarm technique (see text). 
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PVC Pipe 


can be said of the wire. I have some pretty long 
spans, but have never experienced a broken 
wire. 

I like Lew McCoy WI1ICP’s advice about 
wire antennas: Find two trees as far apart as 
you can, stretch a wire between them, feed it 
in the middle, tune it with a transmatch and 
you are in business on all HF bands. This is 


what I have done, with a slight modification. . 


Finding the first tree was no problem. The sec- 
ond tree was the right distance away but the 
wire would have to pass through the middle 
of another tree to get there, and my wife wouldn’t 
let me cut it down. A solution was reached by 
anchoring to two trees instead of one (see Fig- 
ure 2). 

The tower adjacent to my shack was mid- 
way along the length of the wire. Near the top 
of the tower is an 8-foot yardarm—a sturdy 
pipe. On each end of the yardarm there is a 
pulley. The yardarm is off-center about five 
feet on one side of the tower and two feet on 


Bs 


Inside Shack Outside Shack 


Figure 4. Feed-through insulators. 


Lock 
Washer 


Washers 


Figure 1. A home-brew antenna insulator. 


the other. The pulley on the five-foot side is 
used to raise and lower my 3 x 5 American 
flag. The pulley on the two-foot end is used 
to raise and lower (at about three-year inter- 
vals) the insulator at the mid-point of my dipole. 
An open-wire line drops down to the shack 
(Figure 3) and connects to a pair of feed-through 
insulators made up of 2-1/2" PVC end caps 
(see Figure 4). An appropriate length of 1/4" 
threaded rod holds them together with suit- 
able washers and nuts. 

To illustrate typical problems with regard 
to trees, let me describe my 160 meter hori- 
zontal loop. Figure 5 shows the approximate 
shape. Why so weird? Because that’s where 


the trees are. Figure 11 shows more detail, but “ 


we’ ll get to that. 

A rope over the tree at point A ties to the 
initial insulator. At right angles, and fastened 
to the same insulator, is a rope to a pulley sit- 


uated partway up my tower, By means of these — 


two ropes, the location of an open-wire line 
which drops down to my shack a short dis- 
tance along the wire headed towards the tree 
at B, can be controlled (see Figure 6). 

Upon arrival at tree B (see Figure 7), the 
wire passes freely through a double-ended clip 
(Figure 8), and continues on after a roughly 
90-degree change of direction. The other end 
of the clip attaches to the insulator. To the oth- 
er end of the insulator, two ropes are tied. One 
goes over the tree to support the antenna and 
the other hangs loosely to the ground. The rea- 
son for this is that frequently when a rope has 


Continued on page 8 
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Total Length 


Approx. 1045' 


At 160 Meters 
Approx 2 Wavelengths 


Figure 5. A strange shape for a 160 meter horizontal loop. 
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Newcomer 
Continued from page 3 
fun things you can do in amateur radio. I want to 
get you excited about RTTY, slow-scan, packet, 
and all the rest. I want you to have as many ad- 
ventures as I have. Maybe more, if possible. I’ve 
been on some hairy DXpeditions where I came 
Close to getting killed. But they were super fun too. 

In the old days I could go down to Courtlandt 
Street in New Yok and buy parts to 
build just about anything. Then, af- 
ter the War, came surplus. Wow! I 
filled my cellar and four neighbors’ 
garages with surplus electronic equip- 
ment. Tubes? I had hundreds of ’em, 
from acorn and peanut tubes on up 
to huge transmitting tubes. You need 
an 833? No problem. 

These days you have to buy kits 
if you’re going to build. With more 
and more hams finding out how 
much fun it is to build we’re see- 
ing lots of new kits coming avail- 
able. Every time you buy a kit and 
build it I expect you to keep notes 
and let me know what problems 
you’ ve had, and how much fun. You 
let me know, and I'll pass along the 
word to help others. 

Once I’ve hooked you into try- 
ing some new aspect of amateur ra- 
dio through Radio Fun I expect you 
to do your bit to get others hooked. 
I want articles, letters, and pho- 
tographs. What I don’t want is for 
you to end up like several thousand 
old-timers, swapping signal reports 

_and reciting the same old baloney 
for years. Or just rag-chewing. You 
have an incredible opportunity for 
adventure ... for excitement... 
for fun, and I’m going to do what 
I can to get you to see how much 
fun there is to have. 


Subscribe 


You’ ll only be getting a couple of 
sample issues of Radio Fun, so ?m 
hoping you will quickly subscribe 
and not let your normal procrastina- 

tion separate us. It only costs $13 to 
subscribe. Heck, make that $25 for 
two years so I won’t have to waste 
postage getting you to renew next 
year. You’ ll then be getting a month- 
ly shot of excitement and encour- 
agement to try new bands, new modes, 
and new fun. You don’t want to miss 
my story of operating from YK1AA’s 
shack in Damascus, do you? Or from 
Katmandu and 9NIMM? 

And while you’re at it, I also want 

you to subscribe to 73. The down- 

' Side is that my editorials are longer. 
The upside is that it’s a bigger mag- 
azine and packed with reviews of 
new equipment (more than any oth- 
er ham magazine by far), and lots 
of articles that will help you learn 
more about slow-scan, packet, an- 
tennas, and so on. 73 is the maga- 
zine for active hams. It’s only $20 
a year. I started it back in 1960 and 
for some reason it’s still going. So 
here I am, a living link with the past. 
But I’m also, as I said, a been-there, 
done-that editor. 

I’ve worked seven states on 10 
GHz. I’ve represented America at 
the ITU in Geneva. I’ve been on 
two around the world DXpeditions. 
Oh heck, you don’t want to read 
about all my stuff, what you want 
to do is get busy and start having 
your own adventures. You can read 

- about mine in Radio Fun and 73. 
And, if I can ever get you to write | 
and take some pictures, maybe I'll 
be printing your stories of DXpe- 
ditions, getting new hams licensed, 
and adventures on our satellites. 
Maybe you’ll send me some DX 
color photos you’ve gotten via slow- 


RS-L SERIES 


scan. Or lists of the DX you’ ve worked on 160m 


and 80m. Or perhaps I’ll work you when you’re- 


visiting 3D6 or 7P8. Yep, I'll tell you I been-there, 
done-that. 5 


Subscribe for a Friend 


Is there someone you know who’s interested 
in hamming? You could do worse than get 
their juices going with a gift subscription to 


ASTRON 
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Radio Fun. For $25 you can sign up two friends 
and give them monthly reminders that you 
are thinking of them. It might get them busy 
getting their tickets, or getting involved with 
more adventure, if they are already licensed. 
That’s about what you spend going to the mov- 
ies, right? Or for one dinner out. You might 
just turn out to be the angel who turns some 
youngster’s life around by getting him or her 


Irvine, CA 92718 


CORPORATION (714) 458-7277 ¢ FAX (714) 458-0826 


ASTRON POWER SUPPLIES 


e HEAVY DUTY © HIGH QUALITY © RUGGED © RELIABLE 


SPECIAL FEATURES 


© SOLID STATE ELECTRONICALLY REGULATED 
e FOLD-BACK CURRENT LIMITING Protects Power Supply 


from excessive current & continuous shorted output 


e CROWBAR OVER VOLTAGE PROTECTION on all Models 


MODEL VS-50M 


RM SERIES 


MODEL RM-35M 


MODEL RS-7A 


MODEL VS-35M 


RS-S SERIES 


MODEL RS-12S 


except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

HEAVY DUTY HEAT SINK e CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY ¢ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY _ 


Colors Continuous 
MODEL Gray Black Duty (Amps) 
SL-11A e 
SL-11R ° 
SL-11S e 
SL-11R-RA ° 


IcS* 
(Amps) 


involved with amateur radio. 

The chap who brought that box of old 
radio parts into the Dutch Reformed Church 
in Brooklyn back in 1936 is long gone, but 
the mischief he caused lives on and you 
can enjoy the results in my magazines. So 
polish up your halo and give some gift 
subscriptions to Radio Fun. Give yourself 


one too. 


PERFORMANCE SPECIFICATIONS 


© INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) ; 

© RIPPLE Less than Smv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


Size ge 
Hx Wx 

25 x 15 x 95/4 

2x7 x9% 

2 x 793 x 9%) 

44x7 x9% 


wets) 
12 


POWER SUPPLIES WITH BUILT. IN CIGARETTE LIGHTER RECEPTACLE 


Continuous 
MODEL Duty (Amps) 
RS-4L 
RS-5L 


19” RACK MOUNT POWER SUPPLIES 
Continuous 

MODEL — Duty (Amps) 

RM-12A 9 


RM-35A 

RM-50A 

RM-60A 

Separate Volt and Amp Meters 
-12M 


RM-35M 
RM-50M 
RM-60M 


Continuous 
Duty (Amps) 
2.5 


Colors 
Gray Black 
e 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 


RS-12M 


Separate volt and Amp meters 
RS-20M 
RS-35M 
RS-50M 
RS-70M 


Ics* Size (i) 
(Amps) Hx Wx 


S¥ x BYe x 7% 
3 x B%s x 71 


Size (IN) 
HxWx0O 
5% x« 19 x 8% 
54 x 19 x 122 


5% x 19 x 12% 
7x19 x 12% 


5%x 19 x 8% 
5% x 19 x 12% 
5% «x 19 x 12'2 
7x 19x 12% 
Size (IN) 
HxWxD 
3x 4% x 5% 
3% x 6% x9 
312 x 6% K 7% 
3% X 642 x 9 
4x 7% x 10% 
4x 7% x 10% 
4% x8x9 
4X 7% x 10% 
5x9x 10% 
5x 11x11 
6 x 13% x 11 
6 x 13% x 12% 
Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 
4 


Shipping 
Wt. (ibs.) 


4%2x8x9 


5x9 x 10% 
ck ee 
6 x 138% x 11 
6 x 13% x 12% 


Separate Volt and Amp Meters e Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 


to Full Load 
Continuous 
Duty (Amps) 
@13.8VDC @10VDC @5VDC 
9 5 2 


MODEL 


VS-12M 
VS-20M 9 4 
VS-35M 15 7 
VS-50M 22 


Variable rack mount power supplies 
VRM-35M 25 
VRM-50M 37 


Built in speaker Pe 


MODEL y — Black 
RS-7S ° 
RS-10S e 
RS-12S ° 
RS-20S ° 
SL-11S e 


Continuous 
Duty (Amps) 
5 


*1CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) 
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Ics* 
(Amps) 
@13.8V 
12 4%x8x9 
20 5x 9x 10% 
35 5x 11x 11 
50 6 X 13% x 11 


Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 


35 5% x 19 x 12% 
50 5% x 19 x 12% 


Size (iN) 
HxWxD 
4X 7% x 10% 
4X 72 x 10% 
4%2x8x9 
5x9 x 10% 


2% X 7 x 9% 


Shipping 
Wt. (ibs.) 
10 
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Trees—And How to Live With Them 


Continued from page 6 


Wire To 


Wire To 
Tree B 


To Ground 


Figure 6. Setup to control an open-wire line. 


lain in the crotch of a tree for a period of time 
the tree grows around it, and without this ad- 
ditional down-lead rope to pull on, there is no 
convenient way to get the antenna down. By 
exercising the ropes occasionally, the rope in 
the tree can be kept loose. Older trees don’t 
seem to have this problem. 

Another factor worth mentioning here-is that 
if the tree sways a lot it may be an advantage 
to have a flexible fastening point for the sup- 
porting rope. Instead of fastening the end of the 
rope to something solid, like a tree trunk, a heavy 
weight (such as one to three old-fashioned iron 
window weights) works fine. On a normal tree, 
and using nylon rope, which has a lot of natu- 
ral “stretch,” weights are not needed. 

The next tethering point, at tree C, was han- 
dled just as at tree B, except that the wire was 
pulled out of the way of an interfering tree F 
by a lateral insulator using the double-ended 
clip and down-lead rope (see Figure 9). 

The treatment at tree D is the same as at B. 


Supportin 
Rope { 


Downlead 


Rope —— > 


However, there was a tree to be avoided along 
the way. Because the span was so long, the in- 
terfering tree, G, was used for support, and an- 
other tree, nearly 100 feet off to the side, was 
used to position the wire (see Figure 10). 

To make a long story short, the configura- 
tion at B was repeated at C, D and E; that at F 
was repeated at H; and that at G was repeated 
at I and J. The resulting shape of my loop is 
shown in Figure 11. I have no idea of the ra- 
diation patterns but I love this antenna even 
though it is not very high and in spots it is 
smothered by trees. 

One important aspect of all this is getting 
the rope up in the tree. Usually you want it up 
as high as you can get it, which means getting 
it over the topmost part of the tree. I have tried 
several methods with varying degrees of suc- 
cess. 

1. I tied a socket (from a socket wrench set) 
to the end of a sturdy string, which was then 
laid out on the ground in a clear area. By swing- 


Figure 9. Avoiding Tree F. 


Lateral 


Downlead 


Rope —— > 


Figure 10. Trees used to position the wire. 
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Supporting 


Down-Lead 
Rope 


Figure 7. Configuration at Tree B (see text). 


Double-Clip 


Figure 8. Double-ended dog-leash style clip. 


ing the socket rapidly (like an airplane pro- 
peller) at the end of a three-foot length of string, 
and letting go at precisely the right instant, the 
socket sails over the top of the tree. That’s the 
good part. The bad part is that out in the woods 
there is no room to swing the socket. Assum- 
ing you have found a clear spot, when the sock- 
et is on the way down after you have thrown 
it, it frequently wraps itself around a branch 
(several times)—so cut the string, fetch an- 
other socket, and try again. After you have 
swung the socket for its trip over the tree, a 
tuft of grass or twig or anything that the string 
on the ground encounters will snag the string, 
aborting the attempt. I had about two complete 
socket sets hanging from branches like Christ- 
mas tree ornaments while using this method. 
Reference A suggests winding the string around 
a circle of nails driven into a board, which 
would alleviate the snagging problem. 

2. At a local hamfest I bought a small cross- 
bow which fired darts. A small fishing reel 
was fastened to the front of the crossbow with 


a hose clamp. When the line in the fishing reel 
was tied to a dart, it worked beautifully, ex- 
cept it didn’t have enough punch to make it 
over the top of a tall tree. 

3. One of my sons who was here on a visit 
was handy with an ordinary bow. Using a fish- 
ing reel placed on the ground with a line tied 
to the arrow worked great, although there are 
still a couple of arrows swinging in the breeze 
amongst some trees. 

4. I have a crossbow, which has the disad- 
vantage of no control over its velocity, and is 
capable of sending arrows into the next coun- 
ty, and often snapped the fishing line as it com- 
menced its journey. Even when it worked OK, 
the arrow would fly so high that the slightest 
breeze would blow the fishing line way off tar- 
get and come to rest over the wrong tree. Find- 
ing an arrow in the woods when you can’t even 
see the fishing line leading to it is an additional 
frustration. 

5. My preferred method is to use a slingshot 
with a one-ounce lead fishing weight attached 


‘ = Down-Lead 
Rope 


Figure 11. Wire antenna detail. 


Before Taping 


we Atl f O 


After Taping 


Figure 12. Before and after taping. 


to a 15-pound test fishing line, with the fish- 
ing reel lying on the ground. This offers total 
control and great accuracy. If desired, the fish- 
ing reel can be taped to a suitable wooden dow- 
el with the back end sharpened so it can be 
pushed easily into the ground. After the lead 
weight has been shot over the tree and locat- 
ed on the other side, it is removed and a stout 
cord is tied in its place at the end of the fish- 
ing line. The fishing line is then reeled in, and 
when the cord arrives the fishing line is re- 
moved and the nylon rope is tied to.the cord. 
The cord is then pulled in at the opposite side 


of the tree and when the rope arrives, voila, 
the hard part is over. 

Life is made easier by using lots of black 
plastic electrical tape. In tying the fishing line 
and cord together, it is a good idea to tape the 
junction so that there is a taper at each end of 
the junction. By so doing, it can be pulled in 
either direction without jamming. The same 
thing is true when joining the cord and rope. 
To avoid bulk; a single (or more if it makes 
you feel better) half hitch of the cord near the 
end of the rope, when smoothly taped over, 
works fine (see Figure 12). 

When extending the length of a rope, a half- 
hitch in each rope where they join, with the 
ends taped, keeps down the bulk (see Figure 
13). Rope can be fastened to the eye of an in- 
sulator in the same fashion. When pulling a 
line through the trees, a series of gentle tugs, 
rather than a steady pull, usually seems to work 
better. 

A frequently used procedure that should be 
mentioned is that of throwing a weighted line 
over the wire (or sometimes rope) as described 
in Reference B, to get around an obstructing 
tree or branch. 

Although not a word has been written here 
that you don’t already know, you’ ve got to add 


RE review 


Tape Well 
~~ 


tn 


Taper The Tape 


Figure 13. Tying half-hitches. 


a lot of patience. If you budget an hour for a 
task it may take the whole day. 

There is one additional tactic that might 
work. Sometime, when the wife is away, you 
might discreetly saw down an especially of- 
fending tree. But you can tell the X YL that a 
storm blew it away. If you have built up a rep- 
utation for veracity through the years, she will 
have no recourse but to believe you. 

Epilogue: If someone knows of a rugged 
flexible saw that can be thrown over a tree 
branch far above the ground, I would appre- 
ciate learning how to acquire one. It would 
make working with trees much easier. 

Anecdote: To eliminate some troublesome 


upper branches, I climbed to the top of an ex- 
tension ladder placed against a tree and sawed 
off the top of the tree with a handsaw. As the 
top toppled, I suddenly realized that the ladder 
had toppled as well, and I was suddenly 20 feet 
in the air without support. In desperation I 
wrapped both arms tightly around the tree and 
slid to the ground, losing lots of skin, blood 
and dignity. As a consequence, my present rules 
for a similar situation are: 1. Secure the top of 
the ladder firmly to the tree; 2. Wear a parachute; 
3. Keep one foot firmly on the ground. 

References: 

A. ARRL Handbook 

B. ARRL Antenna Book 
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The DSP-9 Audio Noise Reduction Filter 


by Jim McLelland WA6QBU 


Some time ago I read several articles about 
a new type of filtering system called DSP or 
Digital Signal Processing. Impulse noise 
reducion, multiple hetrodyne notching, and vari- 
able bandwidth all at the same.time sounded 
too good to be true and since it was way too ex- 
pensive for me (approaching $1K), I dismissed 
the whole thing by concluding that it probably 
didn’t work anyway. Then came Timewave’s 
DSP-9 advertisement, with the unit priced with- 
in my range. Now that was more like it, and it 
seemed to have all of the above-mentioned fea- 
tures that I was interested in. Being the suspi- 
cious type, I called Timewave to make sure it 
really did everything they said it did. After a 
friendly chat, I couldn’t stand it any longer so 
I ordered the thing. Read on for the details, but 
one word of warning: If you go any further, you 


might as well get out your wallet now because ' 


believe me, you’re going to want one. 


Digital Signal Processing 


Digital Signal Processing, or DSP for short, 
has several steps to it. The audio signal is first 
digitized with an analog-digital converter. Then 
a clever processing technique that recognizes 
speech patterns allows only signals that match 
what it expects to see to pass through. This gets 
rid of all kinds of QRM and QRN. In addition, 
it can zero in on multiple hetrodynes and notch 
them out. This takes the squeaks and squeals 
out of trying to work close to BC stations on 
40 meters. Also, it has a selectable bandpass 
that has vertical skirts. If there’s a signal right 
next to you, narrowing the bandwidth down a 


bit gets rid of the monkey chatter and really 
cleans the signal up. All three filters together 
can literally make signals jump out of the noise. 
After all that is accomplished, a digital-analog 
converter turns the signal back into audio and 
amplifies it. Sounds pretty slick, doesn’t it? 


Product Description 


The DSP-9 is a little 6" x 6" x 1-3/4" box. It 
operates on 12 VDC, with power, input, and 
output connectors on the back. The front pan- 
el has a volume control, headphone jack, six 
function push-buttons, and two LEDs to indi- 
cate proper input level. The functions include 
six bandpass choices, a random noise filter, a 
multiple notch filter, a phone/CW selector, and 
a bypass switch. By selecting phone or CW, the 
filter bandwidth choices are as follows: 


Phone CW 
3.1 kHz (-60 dB) 500 Hz (-60 dB) 
2.4 kHz (at 180 Hz) © 200 Hz(at 50 Hz) 


1.8 kHz (outside B.P.) 100 Hz (outside B.P.) 

The front panel layout is very easy to use and 
the equipment seems quite self-explanatory. For 
the more conservative ops, it also comes with 
a very complete 10-page instruction manual. 
Personally, I always like to read those later 
because I’m always in too much of a hurry to 
try things out. 


Installation 


Hookup is a snap (no pun intended). Audio 
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input and output cables use RCA phono jacks. 
One connects to a speaker and one to the rig’s 
output. A third cable is needed for the 12 VDC 
power, and the manufacturer even provides you 
with the connector for this. That’s all there is 
to it! Now for the good part. 


Field Test 


Testing the DSP-9 is nothing less than 
spectacular. I have literally had voices appear 
out of the noise on 40 meters (the XYL says 
I’ve been hearing voices for years). I usually 
start by selecting the bandpass that gives me 
the most readable signal. Then, if there are any 
hetrodynes left, I hit the automatic notch filter 
and they disappear instantly and totally. 
Lastly, if there’s any noise, and there usually is 
on 40 meters, I turn on the noise filter. P ve had 
it completely eliminate an S-9 noise level. By 
that, I mean that with the rig’s noise blanker 
turned off, I could still see the S-9 noise on the 
meter but I couldn’t hear it anymore. It was just 
incredible. Now, if the other ops could only hear 
me! 


Conclusion 


You gotta get one of these things! If every- 
one used DSP, we wouldn’t need all those KW 
Linears so often on 40 meters, or anywhere else 
for that matter. Maybe we could even set up a 
little piece of 40 for low power. What a novel 


thought. 


Measurements, Tests and Marketing 


by Steve Katz WB2WIK/6__ 


Ham radio operators, like most people, are not 
always well-educated consumers. Although 
exceptions surely exist, most hams purchase equip- 
ment, antennas, and so forth based on published 
“ratings,” most of which are disclaimed as “sub- 
ject to change without notice” and are based on very 
little data derived from any reasonable statistical 
process controls. Haven’t you been influenced 
toward some purchase by “specification sheets”? 
Sure you have; I think we all have. 

Unfortunately, specification sheets don’t always 
tell you very much. Much of the data could be prej- 
udiced, since it’s published by manufacturers who 
have no reason to point out shortcomings in their 
products. If a piece of equipment doesn’t perform 
particularly well under certain conditions, this “da- 
ta” is often conveniently omitted from published 
specifications. And even if all the published data 
is absolutely true (probably a rare circumstance), 
how meaningful is it in real-world conditions? 


Don’t Fall for Data 


Lots of examples exist to demonstrate how 
useless published data can sometimes be. Here’s 
one example that comes to mind: 

Manufacturer A sells a 2 meter “brick” power 
amplifier, rated for 170 watts output when driven 
with a 30 watt signal. This product also contains a 
“low-noise GaAsFET (Gallium-Arsenide Field 
Effect Transistor) preamplifier,” to presumably help 
pull in the weak ones. The receive preamp’s claimed 
gain is 20 dB and its claimed noise figure is 
“under 1 dB.” What the “spec sheet” doesn’t tell 
you may be more important than what it does. 

Anyone with a high-quality RF wattmeter, a suit- 
able exciter, power supply and “dummy load” can 
test the transmitting power amplifier. A suitable 
wattmeter might be a Bird Electronics Model 43, 
with a “250C” plug-in element. This meter will be 
accurate to within 12.5 watts (5% of “full scale”) 
in measuring RF power in a 50 ohm system. Key 
up the exciter and amp, and—Bingo! There it is, 
170 watts RF output power. No problem. The man- 
ufacturer told the truth—this is really a 170 watt 
amplifier. But now run some other tests to see how 
useful this product might be in your station. First, 
with a suitable, high-quality dummy load still con- 
nected, leave the system “key down” for 10 min- 
utes. At the end of 10 minutes (not an unreason- 
able time period for long-winded amateurs!), how 
much output power is there now? Is it still 170 
watts? Did the amplifier trip its “thermal protec- 
tion” circuit and shut off altogether? Take notes. 

Now disconnect the dummy load and try the 
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same amplifier into your antenna. Tune the exciter’s 
frequency to a clear point in the band (no activity) 
where your antenna’s SWR is something less than 
perfect. You can check this by monitoring reflect- 
ed, rather than forward, power. Every 2 meter 
antenna will rise in SWR at some point—no 
antenna is perfect across the entire 4 MHz. When 
you atrive at a frequency where your SWR is “worst 
case,” it may be 1.5:1 or even a bit higher, even 
though the match may be “perfect” at some other 
point. At this “worst case” point, measure forward 
power. Is it still 170 watts, or something less? If it’s 
less, take an actual SWR reading. What is it? Write 
this down, too. 

When I ran this test on a few products rated about 
the same as the “Manufacturer A” item described, 
every one either sagged in output power to less than 
150 watts, or shut itself down. Not one actually 
maintained 170 watts output power for 10 minutes. 
Then, when measuring output power with an 
antenna connected having an SWR greater than 
1.5:1, I found the amplifiers dropped significantly 
in output power; typically, the output decreases 
about 10% for each SWR point above 1.5:1. For 
example, with an SWR = 1.6, output power was 
153 watts; with SWR = 1.7, output was 138 watts; 
at SWR = 1.8, output was 124 watts; and so forth. 
Since I know of no 2 meter antenna that is flat across 
the entire band, this is “real world” conditions. Is 
this “truth in advertising?” You decide. 


Preamps 


Now, how about that receive preamp? Anyone 
with a high-quality signal generator and either an 
RF millivoltmeter or an RF microwattmeter (nei- 
ther of which is expensive surplus—check the swap 
meets) can measure preamp gain. I did, and sure 
enough, 20 dB was conservative. Some of these 
preamps have 22-25 dB gain. I found one with 30 
dB gain! Zowie! But gain is not the important fac- 
tor in receive preamps installed between antennas 
and an already sensitive front end, as normally 
exists in our radios. In fact, most modern VHF two- 
way radios, including our modestly-priced amateur 
rigs, have plenty of sensitivity to begin with and 
surely don’t need a preamp. A preamplifier will on- 
ly help reception under the following conditions: 

1. The preamp’s noise figure must be lower than 
that of the existing receiver; 

2. The preamp must have sufficient gain to over- 
come the following stage’s internally-generated 
noise (i.e., noise figure); 

3. The existing receiver’s noise figure must be 
higher than the ambient noise level (atmospheric, 
solar, etc.) with the normal station antenna 
connected; 

4. The preamp must not have so much gain that 
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it overloads the existing receiver under normal sig- 
nal conditions, thus degrading receiver performance. 


Testing 


How do the preamps in the popular VHF “brick” 
amplifiers meet these criteria? Very poorly. 
Although making noise figure measurements in the 
field is cumbersome, and most amateurs lack prop- 
er instrumentation to do so, anyone can perform 
this useful test: Connect your antenna directly to 
your rig, with the brick and its preamp out of the 
line (that is, completely disconnected—not just in 
line with the preamp switch turned off). Tune in a 
very weak but stable (not fading) distant repeater, 
one you can barely hear at all, preferably one which 
doesn’t even move your S-meter. Listen to it for a 
minute to confirm that the repeater’s signal is not 
varying up and down in strength, but is so weak 
you can barely understand what anyone is saying. 
Now, connect the brick in line using a coaxial patch 
cable, and turn its preamp on. Ignore. your 
S-meter. Just listen to the same signal. Does it sound 
any better? Can you clearly understand everyone 
now, or are they still barely understandable? 

If the signal sounds about the same, regardless of 
S-meter reading, you haven’t improved a darn thing. 
Thus, the preamp is worthless for your particular 
radio and antenna system. How often is this the case? 
Almost always. The preamp’s gain will make your 
S-meter read substantially higher—with a weak 
signal maybe going from “S1” to “S9-plus” or some- 
thing—but that is only an indication of more volt- 
age in your IF and has absolutely nothing to do with 
sensitivity. Is the “low-noise” in this amplifier worth 
the additional money it costs you? You decide. 

In many cases I’ve seen, the preamps in these 
amplifiers actually degrade receiver performance 
because they have way too much wideband gain. 
A typical “GaAsFET” preamp which is noise-op- 
timized in a 50 ohm system can have more than one 
octave bandwidth. That is, a 2 meter preamp might 
amplify signals from 72 to 216 MHz with nearly 
as much gain as it will at 144 MHz. Not all preamps 
are like this, but many are, especially inexpensive 


-ones lacking lots of tuned circuitry. Now, between 


72 and 216 MHz there are an awful lot of signals 
floating around: Nine television channels, the en- 
tire FM radio broadcast band, the VHF “high band” 
public service and marine bands, the entire 2 me- 
ter amateur band, and maybe the low end of the 222 
MHz amateur band, might all be “preamplified” by 
your “low-noise preamp.” Any single signal, or 
combination of signals, in this broad range of fre- 
quencies can overload your preamp or your receiver 
and cause intermodulation products that make it 
difficult to hear the stations you really want. In most 
populated areas, this is the rule, not the exception. 
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I have a little Kenwood TH-28A handie-talkie 
which has a wideband receiver and works quite 
well, especially when used with its rubber duckie 
antenna. If I connect a full-sized, tower-mounted 2 
meter omnidirectional antenna to it, its apparent 
sensitivity degrades, not improves, because it 
becomes so overloaded by strong signals in and 
outside of the 2 meter band. If I use an external 
preamplifier ahead of it, I can’t even copy strong 
2 meter signals amongst all the junk the preamp 
brings in. A preamp with this HT is completely 
useless, as it will be for most “handies.” 

What have we learned? Do we avoid using sol- 


id-state “brick” VHF amplifiers? Not at all. [still 


use ‘em in lots of places. I just don’t ever use the 
preamps, and wish the manufacturers would leave 
them out and charge us a little less. The manufac- 
turers have stumbled onto a marketing scheme: Add 
more useless stuff that doesn’t cost much to include, 
and crazy hams will buy it. It probably started out 
with just one manufacturer including preamps, then 
the others jumped on the bandwagon to compete. 
It would have been smarter, in my opinion, for the 
others not to jump on the bandwagon, to leave the 
preamps out, and to truthfully advertise that the 
preamps are pretty worthless, anyway. 

This is just one example of how “specsmanship” 
fools us. There are many others. Here’s another case: 

Receiver “A” has a specified sensitivity of 0.3 
uV for 10 dB S+N/N (signal plus noise-to-noise 
ratio) at 14 MHz. Receiver “B” has a specified sen- 
sitivity of 1.0 uV under the same conditions. Which 
one will hear signals better? Receiver “A” will, right? 
Maybe. Maybe not. At a frequency as low as 14 
MHz, receiver sensitivity is one of the least impor- 
tant criteria in evaluating performance. Sensitivity 
is measured in a “closed” system; that is, with the 
receiver connected by a shielded coaxial cable to a 
signal generator. Do you normally operate your rig 
this way? Of course not! You connect an antenna to 
it. At 14 MHz, the normalized (averaged hour- 
to-hour, day-to-day, over a long period of time like 
a year) atmospheric noise level is much higher than 
1.0 pV with any reasonable antenna (say, a half- 
wave dipole) connected. Will a receiver having a 
sensitivity less than 1.0 pV serve any purpose 
under these conditions? No. If the ambient noise 
level (combination of solar noise, lightning static, 
power line noise, and noise from a variety of other 
sources) is above 1.0 :V, it will completely mask 
any signals falling below that level, anyway. 


HF Receiver Performance 


So what are the important criteria for evaluating 
HF receiver performance? OK, here goes: 

1. Dynamic range and avoidance of “blocking,” 
intermodulation, cross-modulation and other by- 
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products of overload; 

2. Selectivity, the ability to discriminate the 
desired signal from others; 

3. Freedom from images and other spurious 
receiver products; 

4. Noise rejection, filtering and blanking; 

5. AGC and audio response characteristics which 
make the receiver easier to listen to. 

Some of these issues are rather subjective and 
difficult to reflect in published specifications. Here’s 
an example of how difficult it really is to adequately 
describe “selectivity”: 

I have a Kenwood TS-850S/AT transceiver for 
HF. I purchased an optional “narrow SSB” filter 
having a rated bandwidth of 1.8 kHz, and installed 
it. Yep, it’s “sharper” than the standard 2.7 kHz band- 
width filter. But thankfully, the TS850S/AT allows 
the user to install lots of extra filters without hav- 
ing to remove the original ones, and the filters are 
front-panel selectable. The “improved” 1.8 kHz 
filter is narrower, but not nearly as good as the stan- 
dard 2.7 kHz filter in a variety of ways. When in 
use, it does not have as much opposite-sideband re- 
jection as the standard 2.7 kHz unit, so if interfer- 
ence is coming from the opposite side of “zero beat,” 
it actually has less rejection, not more, than the wider 
filter. And it has less ultimate rejection as well: This 
is rejection to signals very far off the desired 
frequency. I bought the filter, I installed it, I some- 
times use it; but it did not really improve the radio 
in any way useful to me as an operator. I never would 
have known this by reading the data sheet—it takes 
“hands on” experience to realize what, if any, ben- 
efit is derived from this optional accessory. 

What good is a “bandwidth” rating, unless you 
also know such things as insértion loss, shape 
factor, ultimate rejection and lots of other things 
that are not easily described? Nothing, really. What 
good is lots of receiver sensitivity on noisy bands? 
Nothing, really—again. 

Transmitter output power is something we are 
all concerned with. There’s certainly a lot of 
difference between 10 watts and 1,000 watts out- 
put power. But is there much difference between 
100 watts and 150 watts? The difference is 1.76 
dB, less than one-third of an “S” unit. Worth any- 
thing in the real world? Not usually. More impor- 
tant than power output is how clean is that output 
and how does the signal sound on the other end? 
From 28+ years of experience working DX, 
contests, scatter, satellites, moonbounce and lots of 
things, my conclusion is I’d rather have 100 watts 
of clean, wonderfully modulated, undistorted pow- 
er than 1,000 watts of mushy, fuzzy, distorted 
signal. And this is such a subjective issue that all 
the spec sheets in the world won’t reveal a thing 
about it. The best way I can think of to determine 
how a particular rig sounds on the air is to listen to 
one with your own ears, using your own receiver. 
Then listen to lots of others. Take notes on what 
rigs sound the best, and rule out the ones that don’t. 

The problem with many high-powered ampli- 
fiers is that they run more power than they should. 
Many examples exist, but I'll pick on an obsolete 
model made by a company no longer in the ama- 
teur business at all, so I won’t hurt anyone’s feel- 
ings. This is the good-old Heath $B220. The SB220 
was a highly successful product, with thousands 
‘sold by Heathkit over a period of many years. It 
used a pair of 3-500Zs and was rated for 1,000W 
PEP output power on 80 through 10 meters. Did it 
work? You bet! No product could be so successful 
if it didn’t have something going for it. The prob- 
lem with the $B220 was it used a voltage-doubler 
power supply that provided about 3,000 volts DC 
output under “no load” conditions, and only about 
2,500 VDC under “full load” conditions. That’s a 
voltage drop of 500 volts. Where did the 500 volts 
go? It appeared as ripple modulation on the output 
waveform. If you ran an $B220 at 1,000 watts 
carrier (CW) output power and observe its output 
signal on an oscilloscope with the horizontal sweep 
frequency adjusted so that the ‘scope displayed 
about 5 mS/division, you could clearly see lots and 
lots of AC ripple riding on the carrier. I mean lots 
of ripple. Ideally, there wouldn’t be any at all. The 
higher-priced amplifiers from Henry Radio, 


ETO/Alpha, et al, exhibit maybe just the slightest 
trace of such ripple, not enough to ever hear on the 
air. But the low-cost SB220 had so much ripple you 
could hear it on the air, in the form of a slight “buzz” 
or raspiness to the CW signal, or slight hum mod- 
ulation on voice peaks during SSB operation. No 
simple cure exists. The problem was that Heathk- 
it used a low-cost, light-duty high-voltage power 
supply having insufficient filtering and regulation 
for such high-power operation. If one reduced the 
SB220’s drive signal so the amplifier produced on- 
ly about 500 W output power, most of the problem 
disappeared. That is because the power supply need- 
ed to produce only half as much current, and it was 
capable of that without creating a great deal of 
ripple. But hams being hams, we tend to “push” 
things a bit. Many have “pushed” the SB220 to 
1500 watts output power (substantially more than 
Heathkit ever intended), and under these conditions 
they sound truly awful on the air. 

The SB220 designers made another classic mis- 
take, one which users paid for many times over: 
They used an axial fan, rather than a centrifugal 
blower, to cool the 3-500Z tubes. The 3-500Z, as 
developed by Varian/Eimac (Salt Lake City, UT), 
is intended only for “bottom up” air system cool- 
ing, using a high-pressure centrifugal blower, air 
system sockets and glass chimneys to properly duct 
the air around the tube envelopes (see Note 1). An 
axial fan blowing across the tubes may cool them, 
but not sufficiently for long operating life. When 
SB220 owners had tubes burn out prematurely and 
tried to get warranty service from Eimac, they were 
often told, “We don’t warranty tubes used in the 
SB220 because the air cooling system is not per 
our recommendations.” Period. No warranty claims. 

Other amplifier manufacturers have taken 
similar shortcuts, but I won’t pick on them. They 
know who they are. 

How can one know about such matters in 
advance? Looking at data and spec sheets sure won’t 
tell you. One way to tell about potential ripple prob- 
lems is to try the amplifier out before you buy it, 
and observe how much the power supply voltage 
drops from “no load” to “full load” (full power, key 
down) conditions. If it drops more than a few 
percent, be suspicious. My Henry Radio 3k 
Premier amplifier, for example, has a power sup- 
ply delivering 3,800V “key up” and 3,600V “key 
down,” running 1,500W output power. This is 
200/3,800V, or a 5% drop. Satisfactory for a good, 
strong, pure-sounding signal that won’t be modu- 
lated by hum and ripple. (Note the SB220 drop was 
normally about 17%—way too much.) 

In my opinion, if you want to know which 
antennas work best, ask the guys who are winning 
the contests. Be it HF, VHF, UHF or whatever, the 
big-gun contesters have usually found what really 
works best and that’s what they’re using. Good 
antennas help them win. But if you take this route, 
be sure to ask only U.S.-based big-gun contesters. 
Anyone can run up a big score using even mediocre 
antennas if they operate well, from a rare island. 
Funny thing about rare DX locations: They tend to 
add about 30 dB to your signal strength. 

My intention here is to raise the consciousness 
level of every reader, so he or she can be a more 
educated consumer. How equipment works is far 
more important than how it is specified to work. 
Simple tests can be run at home, even without 
sophisticated test gear, to determine the worthiness 
of almost any equipment you have or are consid- 
ering adding to your station. Such evaluations should 
take precedence over published specifications! It 
doesn’t matter how sensitive a receiver is, if it over- 
loads the moment you connect your antenna to it. 
It matters not how much power output a transmit- 
ter or amplifier has if it doesn’t sound good on the 
air. And the world’s best antenna isn’t worth any- 
thing to you if it doesn’t work better than what you 
already have. Be an educated consumer, and you’ll 
have a better station for less money invested than 
others who aren’t as wise. 


Note 1. The Drake L4B, Henry 2K and others 
manufactured during this same period did use the 
proper cooling method for these tubes. 


A Note on LEDs 


by George Wilson W1OLP 


LEDs are the most-used electronic indica- 
tors. They are inexpensive and easy to use. 
With liquid crystal and fluorescent displays, 
they have all but replaced meters. They are 
used in watches/clocks, cameras, radios, and 
many other devices. 

LEDs are compatible with solid-state cir- 
cuitry because they operate at low voltage and 
current. Special low-current LEDs (about 2 
mA) are available for circuits that need low- 
power consumption. Extra-bright, blinking 
and multiple-color LEDs are also available. 
The most used LEDs come in red, yellow and 
green, and require about 2 volts and about 20 
mA. They can be operated on either DC or 
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AC; since they are diodes they are “‘self-rec- 
tifiers.” Use about 4 volts RMS to operate them 
on AC. The dropping resistor (R) can be eas- 
ily calculated using Ohms Law when the sup- 
ply voltage (V) is known: R = (V-2)/0.02. The 
drawing above the graph in Figure 1 shows 
the polarity of a typical LED. If you connect 
one in reversed polarity it will not light. When 
AC is used there is no polarity to be observed. 

The LEDs’ brightness is controlled by the 
current flowing through them. The graph in 
Figure | is typical of the popular 2V/20 mA 
type of LED: Less current makes them dim; 
more current makes them bright; and too much 
current shortens their life. 
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Figure 1. Typical LED characteristics. 
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The Kenwood TM-621A 


by Paul Grupp KAILR 


144/220 MHz FM 
Dual-Band Transceiver 


Throughout the late ’70s and the early ’80s, 
most hams who operated mobile did so on a sin- 
gle band: 2 meters. Now, in many metropolitan 
areas, 2 meters has become so crowded that nor- 
mal QSOs are nearly impossible. This crowding 
has forced increasing numbers of us to migrate 
to 440 MHz, and most recently, 220 MHz. With 
the notable exceptions of NYC and LA, these 
bands are relatively uncrowded throughout the 
country. You can listen to a repeater for hours 
without hearing a “kerchunk,” and the term “QSO” 
still refers to a conversation between individuals, 
rather than a round table with a cast of thousands. 

For several years now Kenwood, ICOM and 
Yaesu have made dual-band transceivers which 
cover the 2 meter and 440 MHz bands. But, if you 
wanted to have 2 meters and 220 MHz in your 
mobile installation, you had to install two sepa- 
rate rigs. With the introduction of the new Ken- 
wood TM-621A this is no longer the case. Now 
220 MHz fans can have their cake and eat it, too! 
The TM-621A is identical in features and pack- 
aging to the 144/440 MHz Kenwood TM-721A. 


Features and Controls 


With the power turned off, a casual observer 
might conclude that the TM-621A is just anoth- 
er compact 2 meter transceiver. Turn it on and 
the dual frequency displays light up, suggesting 
that something more interesting might be going 
on here. The TM-621A is a dual-band radio in 
the sense that it can receive on two frequencies 
simultaneously, and a variety of unique controls 
and displays are provided to support this type of 
operation. 

The frequency display on the left is referred 
to as the “main display,” and the slightly small- 
er one on the right is referred to as the “sub dis- 
play.” Either band can be monitored on either 
display, although you can’t monitor the same 
band on both displays. The sub display functions 
as a dumb monitor receiver. It can monitor the 
VFO or memory frequency of your choice, but 
that’s about it. All transmitting is done from the 
main display, and the various scanning features 
are active here. Each display has a separate 
S-meter. 

Obviously, useful monitoring of two bands si- 
multaneously requires some special controls, and 
Kenwood has provided them. Each display has 
its own VFO knob, used either to tune up and 
down the band, or to select a memory. The MAIN 
SQUELCH is located concentric with the vol- 
ume control, while the SUB SQUELCH is a slid- 
ing control located near the bottom of the front 
panel. 

The BALANCE control adjusts the relative 
audio level of the main and sub receivers (the re- 
ceiver audio is mixed internally before it is sent 
to the single internal speaker or rear panel audio 
output jack). The MUTE switch drops the audio 
level of the sub receiver by about 20 dB, allow- 
ing you to give your attention to the main re- 
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ceiver without dis- 
turbing the setting of 
the BALANCE con- 
trol. 

Pressing the DUAL 
switch deactivates the 
sub receiver, causing 
the TM-621A to func- 
tion like a conventional 
single-band transceiv- 
er. This is useful for 
public service or emer- 
gency operation where 
you are only interest- 
ed in one band. 

The BAND switch 
exchanges the fre- 
quencies in the main and sub displays. The ABC 
(automatic band change) switch activates an en- 
tertaining mode which performs the same func- 
tion whenever a signal is received on the sub dis- 
play frequency. This first appears to be a mere 
gimmick, but it is actually quite useful. Suppose, 
for example, you are waiting for a friend to call 
you on the sub display frequency. Without ABC, 
you’d have to switch bands manually to answer 
a call, since the rig can’t transmit on the sub fre- 
quency. The ABC considerately handles the job 
for you. 

Because the two receivers are truly indepen- 
dent, full duplex operation (on separate bands) is 
possible. You don’t have to do anything special 
to use this feature; just grab the mike and start 
transmitting—the sub receiver remains active. 
On simplex frequencies, or in an area with linked 
2 meter and 220 MHz repeaters, full-duplex op- 
eration can be quite an enjoyable experience. 

That completes our tour of the controls and 
features relating to dual-band operation. The rest 
of the controls are comparable to those found on 
any other full-featured transceiver. Describing 
them here in detail would require several pages. 
Suffice it to say that nearly every conceivable 
feature is provided for, including scanning, au- 
tomatic offset selection according to the ARRL 
band plan, and CTCSS encode and decode (with 
an optional accessory). 


Connections and Accessories 


The TM-621 has the same eight-pin mike con- 
nector found on every Kenwood radio produced 
in recent years, so any mike or TNC cables wired 
for Kenwood gear will work here without mod- 
ification. the MC-48B DTMF microphone is fur- 
nished as standard equipment. 

As with many other compact radios, all con- 
nections to the rear panel (with the exception of 
external speakers) are made via pigtail leads. The 
large heat sink fins simply do not allow room for 
conventional antenna and power connectors. 

Tantalizingly, there is a knockout on the rear 
panel for a third antenna connector, and unused 
space and mounting holes inside the rig for an- 
other power amp board. One might speculate that 
some future version of a triband radio is planned 
for the same chassis, But bear in mind that this 
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would require a complete redesign of the rest of 
the radio’s boards, since there is absolutely no 
way that they could be easily modified for this 
application. 

There are separate antenna connections for 2 
meters and 220 MHz, which means that you'll 
either have to use separate antennas for each band, 
or attach an accessory duplexer and dual-band 
antenna. At press time, no manufacturers were 
offering duplexers or dual-band antennas for 
144/220 MHz. 

In general, the manual provided with the 
TM-621A was well-written and complete. How- 
ever, I was dismayed to note that the adjustment 
instructions Kenwood usually provides for low 
power output, mike gain, beeper level, etc. were 
absent. I hope this doesn’t reflect a trend! 


Circuit Configuration 


The TM-621A offers generous out-of-band 
frequency coverage (receive-only as shipped from 
Kenwood). It covers from 138 to 173.995 MHz, 
and from 215 to 229.980. This extended cover- 
age is useful for monitoring a variety of public 
service transmissions, including NOAA weath- 
er at around 162 MHz. Power output is rated at 
45 watts on 2 meters, and 25 watts out on 220 
MHz. 

You might naturally wonder if performance 
compromises were necessary to obtain dual-band 
operation in such a small package. An examina- 
tion of the schematics and block diagrams pro- 
vided with the TM-621A quickly puts those fears 
to rest. From an RF point of view, there are in 
fact two separate transceivers inside the single 
box. On the receive side, each band has its own 
bandpass filters, RF amps, mixers, and IF stages. 
On the transmit side, each band has separate PLL, 
VCO, drive, PA, antenna switch, and low-pass 
filter circuits. The only shared circuitry is in non- 
critical areas like microprocessor control and au- 
dio amplification. Because Kenwood was free to 
design separate RF sections for each band, there 
is no reason to believe that any compromises 
were made. Indeed, the performance specifica- 
tions (shown in Table 1) bear this out. The specs 
are as good as (and in some cases, better than) 
specs from Kenwood’s much larger single-band 
radios. 
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In Use 


For several months now the TM-621A has 
been installed in the headliner of my 1976 Ford 
van. Separate 5/8-wave Larsen antennas are 
mounted about six feet apart on the roof. I have 
never experienced problems with desense or 
squelch breaking when transmitting on one band 
while listening to the other. 

Surprisingly, the mounting bracket is simply 
attached to the radio with four screws. This isn’t 
a problem for permanent in-dash installations, 
but when the radio is mounted under a dash, the 
slip-in locking bracket that Kenwood provides 
with many of its other mobile transceivers would 
be a better choice. It would allow the radio to be 
more easily removed for security. 

The amber display was readable under all con- 
ditions—even bright sunlight. The front panel 
controls are reasonably well-lighted, which is 
fortunate. I counted no less than 22 switches and 
controls, none of which are mounted in a straight 
line across the front panel. Unless you are very 
talented, operating this radio by touch alone is 
not something that will come easily. After a few 
days of use, I was able to operate frequently-ac- 
cessed controls like the BAND, AMC, VFO and 
MR/M switches by touch. Even after several 
months of use, I find it necessary to look at the 
front panel to operate controls like SHIFT, SCAN, 
and MUTE. 

In my noisy van, audio performance from the 
tiny internal speaker was inadequate. Connect- 
ing two external 5-1/4" speakers solved the prob- 
lem, providing more than enough punchy, intel- 
ligible audio under any conditions. 

Basic RF performance was superb. I made no 
attempt to confirm the manufacturer’s claimed 
specifications, but I did carefully examine real- 
world performance. I compared the 2 meter sec- 
tion to the ICOM IC-28H, and the 220 MHz sec- 
tion to the Kenwood TM-3530A. In all cases, the 
TM-621A matched or out-performed the specif- 
ic units in my possession. 

I often commute along a stretch of highway 
that is bombarded with severe leakage from the 
cable TV service that runs parallel to the road. 
Several radios I have owned or borrowed suffer 
ill effects, including desense and squelch break- 
ing. The TM-621A completely ignored the prob- 


lem. I noticed similar improvements in intermod 


rejection during my frequent visits to the RF- 
laden cities of Boston and Cambridge. 

Out-of-band receiver performance was excel- 
lent. I frequently listen to NOAA weather broad- 
casts, and the TM-621A is significantly more 
sensitive than earlier generation extended cov- 
erage radios. 


Conclusions 


If you have any interest in 220 MHz, the TM- 
621A deserves your attention. It is an ideal ra- 
dio for Novices; you can operate 220 MHz now, 
and when you upgrade you can immediately be- 
gin using 2 meters without buying yet another 
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radio. Hams with higher class tickets will ap- 
preciate the full duplex capabilities and the many 
features designed to make it easier to use two 
bands simultaneously. 

The TM-621A is not inexpensive, and with a 
little shopping around you might be able to find 
separate 2 meter and 220 MHz rigs that together 
are slightly less expensive. But you’d be missing 
the many useful features that make a dual-band 
radio a much more convenient choice. Unless you 
buy radios by the pound, and like the idea of hav- 
ing two microphones constantly getting tangled 
up together, the TM-621A’s superb performance, 
unique features and compact size make it a radio 
worthy of serious consideration. 

Reprinted from 73 Amateur Radio, April 1989. 


THE POWER STATION 


The POWER STATION is a 12V x 7 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HT’s at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 


power cord or cigarette lighter adapter. 


The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 


6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile in only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg- 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
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Dimensions 

Weight 

Power requirements 
Receiver circuitry 


Sensitivity (12 dB SINAD) 


Selectivity 


Spurious response 
Audio output 


RF output power 


PG RS# ADVERTISER PG 

Se ee MM a A a a ies les gs ons an gp Bc Versace D 
he aie emer O IC meres cart aE een! OD 
SOO HAMWINGOWS oi.s cect ciscesestasesevserness 15 

Hei ide: POv Ge NNO Chas saneniceReracscesechcsteneststsertas TO 
e Jo Gunn Enterprises..............c06 17 

SE oy 22.2" Kawa Productions. ies 16 
Buchaoren ten od KPO SOUNGia.. ak. ekki 18 
nspuieg ee 10 © Kenwood USA Corporation ........CV4 
neu eos ¢ Lightning Bolt Antennas.-..........:9.. 26 
a ft RS COI MATION S fies tcr ons tees as oivedasiecs AE 
ae 167ee -4e:MroNicad saith AG 
iret: Lesa Scar ery EIOCUIORICS 4. 3 naatidi austin GAO 
beatae: Pore OO PONDNEX yea kaa cimiasusireaceOO 
pels 1G ee PRACIO UM re eects crcl O 


ope. 30152 
poRTABLE 
pds power pACK 
con Ost TO 


To order, send check or money order for $49.95 + 
$8.50 for shipping, along with your shipping address 
and telephone number to: 


Joe Brancato 


THE HAM CONTACT 
P.O. Box 3624, Dept. RF 
Long Beach, CA 90803. 


Table 1. Manufacturer’s Specifications 


(W x Hx D) 5.9" x 2" x 8.6" (150 x 50 x 219mm.) 
3.97 lbs. (1.8 kg.) 

13.8 VDC +/- 15%, <9.5A TX, >0.6A RX 
Dual-conversion superhet 

144 MHz: less than 0.2 pV 

220 MHz: less than 0.18 pV 

-6 dB: more than 12 kHz 

-60 dB: more than 24 kHz 

Better than 60 dB 

More than 2W into 8 ohms 

(5% distortion) 

144 MHz: 45 watts 
220 MHz: 25 watts 
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Imagine your callsign on the 
A.R.E. Classic Clock! 
¢ Beautiful, laminated original artwork. 
* Quality quartz movement. 
¢ Suitable for wall or desk (approx. 9"x9"x2"). 
¢ Runs on one AA battery (included). 
¢ Only $39.99 (plus $4.50 shipping in U.S./foreign 


and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The 
voltmeter can even be used to measure voltages of other sources. 


orders FPO New Hampshire). 
¢ Specify callsign and choice of simulated walnut, 
light oak or black frame. 
* Send check or money order to: 
Amateur Radio Excellence 


Box 1551eManchester, NHe03105 


CA Residents Add 8 1/4% Sales Tax. Alaska, Hawaii, and Candian 
Residents, please send U.S. Money Order & $17.10 Shipping. 


If you wish more information please send a SASE to the above Address. For 
COD orders, call (310) 433-5860, outside of CA Orders only call (800) 933- 
HAM4 and leave a message. Dealer Inquires Invited. 
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The Kenwood TH-25AT 


by Michael Jay Geier KBIUM 


Pico-Sized, Mega-Featured 


Once I owned two 2 meter handhelds. The 
big one had the features, and the small one 
was, well, small. I vowed I would sell them 
only if somebody came out with a full-featured 
programmable unit as small as my little thumb- 
wheel set. With the arrival of the TH-25AT, I 
made good my vow. I sold the two rigs, and 
bought the new Kenwood. 


It’s a Honey 


It has most of the features of my old big rig, 
yet it’s nearly as small as the TH-21AT it 
replaced. Since today’s handhelds have simi- 
lar features, I won’t expound on the joy of 
having memories, an LCD, and so on. Instead, 
I will discuss the specifics, both good and bad, 
which set this radio apart. 

This rig has a rugged, solid feel, something 
I missed in the TH-21AT. It fits in my hand as 
if it belonged there, and it doesn’t go “squish” 
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if I squeeze it. The back is a metal alloy (and 
heat sink for RF output, as in most new units), 
and the front is thick plastic. The ad claims the 
case is water resistant and, in fact, I have used 
the radio in a drizzle with no ill effects or signs 
of water penetration. The antenna is fat and 
substantial-looking, but very flexible. 


Power Features 


The LCD, mounted on top, is great for check- 
ing the frequency when the radio is in my shirt 
pocket. There’s a lock switch to prevent acci- 
dental frequency changes, and two green LEDs 
light up the display at the push of a button. (Fi- 
nally, no more incandescent bulbs!) The LEDs 
are surprisingly bright, making the display easy 
to read in the dark. A second push of the 
button shuts off the lights, or they will turn off 
by themselves after about five seconds. The 
LCD has a bar graph S-meter which also func- 
tions as a battery voltage indicator during trans- 
mit. This is a very nice touch, and far more 
useful than the usual RF output indicator. 

A 600 mAh NiCd battery comes with the 
TH-25AT. With average use, it lasts a long 
time. A range of batteries is available, offer- 
ing increased operating time or higher RF 
power output. With the optional AA battery 
case, an especially nice feature, I can always 
count on a spare battery. 

The automatic battery-saver circuit further 
extends battery life. When there is no activity 
or key press for more than 10 seconds, the 
radio “goes to sleep.” Every second, it wakes 
up for 200 milliseconds to check for a signal. 
I was bothered at first by the thought that I 
couldn’t turn this feature off, but after using 
the radio a while, I can see it causes no prob- 
lems. The most I ever miss is the first letter or 
two of a callsign. The battery lasts for days 
when I monitor a relatively quiet repeater. 

As if that weren’t enough, there’s also an 
automatic power-off circuit which shuts off 
the rig after 59 minutes of inactivity. It also 
can’t be defeated, and I expected to dislike this 
feature, too; but in practice it works out fine. 
The rig beeps to warn me of power down, and 
any key press will reset the timer. 


Frequencies and Memories 


In keeping with the overall sturdiness of the 
radio, the DTMF pad has resilient rubber keys. 
You can hear the tones while you send them. 
The pad is only for DTMF. You cannot enter 
frequencies or otherwise control the rig with it. 

The unit receives from 141.000 to 162.995 
MHz, which means you can listen to some pub- 
lic service channels, such as NOAA weather. 
(Yes, you can make it transmit out of band. No, 
I won’t tell you how.) There are 14 memories, 
four more than most units have. Each memory 
holds frequency, offset (+, - or simplex), 
CTCSS frequency and status (with optional 
CTCSS unit), and even the status of the “‘re- 
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verse” switch! The rig automatically selects 
standard offsets according to the ARRL band 
plan, but you can override it, of course. The last 
two memories can hold odd splits, but you must 
know the input and output frequencies, since 
you can’t enter an offset directly. 
Frequencies, memories, and CTCSS tones 
are selected via the top-mounted rotary switch, 
in conjunction with the MHz, VFO, MR 
(memory recall), and CTCSS buttons, In VFO 
mode, pressing the MHz button causes the 
rotary switch to step the VFO 1 MHz per click. 
Pressing it again returns the VFO to 5 kHz 


Steps. It would have been nice if 100 kHz steps 


were also available, to avoid the monotonous 
(not to mention component-wearing) twirling 
of the rotary switch. Other radios using rotary 
switches work the same way. 

In memory mode, the rotary switch steps 
back and forth through the memory channels. 
It’s easier to do this with a knob than with 
buttons on a keypad. One very nice feature is 
the ability to copy the frequency from any 
memory to the VFO. Since frequency entry is 
somewhat inconvenient, this can really save 
time and effort when you want to set the VFO 
to a frequency near one already in memory. 

During CTCSS entry, the rotary switch steps 
up and down through the CTCSS tones, with 
each tone’s frequency displayed on the LCD. 
It couldn’t be easier. Of course, the optional 
CTCSS unit is required for this to work. 


Scanning and Memory Lockout 


Limited memory and band scan functions 
are provided. When a signal is detected, the 
scanner pauses for a few seconds, then resumes 
scanning. There are no other choices. It would 
be handy to be able to set limits. Some com- 
pensation is provided by the radio’s ability to 
scan in either direction. A twist of the rotary 
switch lets you change scan direction at will, 
so, if you watch the LCD, you can change 
direction when the frequency goes out of the 
ham band, and scan back through it. 

Memory lockout is available and easy to do. 
When scanning memories, for example, I lock 
out the weather channel to avoid the rig’s stop- 
ping there each scan; that’s what lockout is for. 
Unfortunately, it is also locked out of manual 
selection, so that I must unlock it before I can 
listen to it again! Again, other rotary-controlled 
rigs work the same way. 


TH-25AT on the Road 


Walkies, of course, are not intended to be 
mobile rigs, but many hams use them that way 
to avoid the cost of yet another radio. Although 
some full-sized walkies aren’t bad for this pur- 
pose, the TH-25AT is difficult to operate while 
driving. Many functions, from memory entry 
to DTMF dialing, are impossible to do with 
one hand. Plus, that top-mounted LCD, so great 
for shirt-pocket use, can’t be seen when the 
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radio is lying flat. Oh well, I guess you can’t 
have it all. 


Nit-Picks 


The TH-25AT is great, but what can’t be 
improved upon? The track into which the 
battery slides is plastic, unlike the metal ones 
used by other manufacturers. It allows the bat- 
tery to wobble a little, and mars the rig’s 
otherwise rock-solid feel. Mine also shows 
some shedding of the plastic after a few months, 


which could eventually loosen up the pack — 


enough to lead to intermittent powering of the 
rig from the pack. Finally, the slight move- 
ments of the AA cell pack cause crackles in 
the receiver, indicating poor contacts. (It doesn’t 
happen with the NiCd pack.) 

Like other small handhelds, the audio amp 
is puny and so is the speaker. The amp seems 
to clip at an even lower volume level than my 
TH-21AT did. In noisy environments, it can 
be hard to hear the rig. 

Although the transmitter will produce S watts 
with 13.8 volts applied, there is no DC input 
jack. You must buy an adapter which slides on 
in place of the battery. : 

There is no priority alert function. It was 
nice with the old rig to be able to monitor two 
frequencies at once while-waiting for a friend 
to call. 

Although sturdy and well-protected, the PTT 
switch is hard to press, and makes my finger 
hurt after only a short while. Also, there’s a 
fairly strong birdie in the receiver from 156.190- 
156.200, which will pause the scan. I checked 
with some friends in other states, and theirs 
had it, too. It is, however, well out of the ham 
band, and thus not too important. 

If the CTCSS receiving function is on and 
the received signal is not sending CTCSS, the 
scan will pause even though the audio will 
remain squelched. Why? Also, it’s impossible 
to set the transceiver to receive CTCSS with- 
out also being set to send it. 

The S-meter display has 10 small segments 
and one big one, suggesting an 11-step display. 
But the small ones always come on in groups 
of two, so it’s really a six-step display. This is 
also true of the battery voltage indication, so 
its resolution is rather limited. Finally, vary- 
ing S-meter readings cause soft clicks in the 
receiver, especially on weak signals. 


Calling All Manufacturers 


Which brings up my final suggestion to all 
ham radio manufacturers: Put the lithium bat- 
teries in holders, so that we ourselves can change 
them! Why make us send the radios in for re- 
pair every five years just to replace a battery? 


Conclusion 


Even including these minor grievances, this 
is the best walkie ’ ve ever owned. It feels good 
and works well, and keeps useless features to 
a minimum. It does nearly everything I’d want 
my “dream rig” to do, and it’s small enough 
to take anywhere. I intend to keep it for a long 
time! : bad 
Reprinted from 73 Amateur Radio, Apri 
1989, 
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RF & video output 
by Elenco 


HamWindows 


Your gateway to the world. 
Software that 
combines the amateur radio 
with a personal computer. 


Sell your product © 
in 
Radio Fun 
Call today — 


800-274-7373 


Ham Windows, Inc. 
19032 Pauline Lane 
Huntington, CA 92646 


(714)729-4222 FAX (714)644-6277 


CHEST HARNESS and 
BELT HARNESS 


f CHEST HARNESS 
>, * Zippered/Padded Pocket for pens, 

" note pads, extra battery, etc. 
¢ Radio held chest height for hands 
free listening without earpiece 


——~ __—- X-BAND TRANSMITTER 
See (2% x 3% x 
hae 1") GaAs microstrip 
transmitter pro- 

vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi- 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. Great for long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica- 


Slow Scan TV 


doesn't have to be expensive anymore! 
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SPY ON THE EARTH 


See live on 
your PC 
what 
satellites in 
orbit see 


Both harnesses are MADE in USA of 1000 Denier 
padded Cordura® from Dupont, with Velcro 

adjustments to fit almost any size Handie-Talkie. 
Weatherproof, they won't deteriorate or rot from 
Rain, Snow, or Perspiration. 


Cap 


profit with our SpySat software and hardware package that | tion links. Every day more hams are enhancing their communication by using BELT HARNESS 
does it all. Track, capture, display, zoom and analyze images. Join the fun and see what you've been missing. Handy for everyday use in carrying your 
images directly from 6 or more environmental satellites. Complete Assembled System ......scssssssssse $39.00 Handie-Talkie on the belt........... $18.95 


Parts & Instruction Kit Quality Color SSTV is easy and affordable with Pasokon TV. $239.95 


Plus $2.00 Shipping and Handling 
INNOTEK Inc. 


9025 Coldwater Road, Bidg. 100A, Fort Wayne, IN 46825 


(219) 489-0369 
Visa » MasterCard - Check « Money Order - COD 
Money-Back Guarantee 


Complete Earth station package includes antenna, LNA, 
satellite receiver, demodulator, A-D converter and software, 
all for only $399 plus $25 shipping. For FREE information 
log-on to our bulletin board anytime at: (718) 740-3911. For 
information by mail send $5 (includes demo disk). 


VANGUARD Electronic Labs 


Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


Quantity Discount Available 
+$3.50 S/H TX Res. +7.25% Sales Tax 


Requires IBM PC-compatible, '386 or better CPU, 1 Megabyte of memory, color VGA 
display, MS-DOS. Shipping: $5 to U.S.A. and Canada, $15 for others. Write or call for 
complete details. 


Send Check or Money Order (USD) 


EMARS 


Absolute Value Systems 

115 Stedman St. #R . 
Chelmsford, MA 01824-1823 
(508) 256 6907 

e-mail: johni@world.std.com 


PO Box 781204 San Antonio TX 78278-1204 
Info: (210) 336-2953 


CIRCLE 283 ON READER SERVICE CARD CIRCLE 351 ON READER SERVICE CARD CIRCLE 353 ON READER SERVICE CARD 


Radio Fun 15 


Quotes aorders(800) 433-3203 


Information (817) 429-9761 
FAX (817) 457-2429 
5635 East Rosedale Street 


ccm 
Fort Worth, Texas 76112 


Electronics 9:30 to 5:30 M-F,9:30-2:00 Sat 


KENWOOD 


Mobiles Handhelds HF Radios 
TM-732A TM-241 TH-22AT TS-50S 


TM-742A TM-251 TH-78A TS-450SAT 
Please call for the latest prices, specials and close outs! 


ICOM WstannparD YAESU 


IC-281 2m Mobile-save! New Mobile C5718ADA NewFT-11 
New 2GXAT under $300 Bargain 2m HT C158A Dualband FT-530 
We also carry a full line of complimentary products. 


VISA*-MASTERCARD:DISCOVER:AMERICAN EXPRESS 
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Radio fan 


The first and only magazine written especially 
for the newcomer to amateur radio. 


Radio Fun is packed full of information to help you get more fun out of amateur radio. Basic 
“how-to” articles will get you up and running on packet, ATV, RTTY, DXing, and the dozens of 
other activities that make amateur radio such a great hobby. You'll get equipment reviews geared 
toward the newcomer, letting you know how to get the most out of your new or used gear. We’ll 
help you upgrade to a higher class license with monthly columns designed to teach you what you 
need to know in a fun and exciting way. We’ll answer your questions on hundreds of things— 
how to check into a new repeater, how to build a QRP transmitter, how to get on the ham 
satellites, how to fix that broken rig, how a transistor works. You'll find it all, and more, in the 
pages of Radio Fun. 


That’s 12 issues of the only ham radio magazine that is geared especially for the newcomer, or 
any ham who wants to get more fun and excitement out of amateur radio—Radio Fun. 


Get more FUN out of radio with Radio Fun! 
12 issues—$ 12.97 


CALL 1-800-677-8838 


70 Route 202, N ¢ Peterborough, NH ¢ 03458 
W Radio Fun 


(603) 924-0058 « Fax (603) 924-9327 i 
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Class License Year Licensed 
QST Subscriber 
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BATTERIE 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 


7344 TETIVA RD. 
SAUK CITY, WI 53583 
(608) 643-3194 
FAX 608-643-4439 
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First & Still The Best 
The Mobile TM HW-3 
Multi-Band Mobile 

No Trap Antenna 


Also in stock, 


full line of COMET Antennas 5) 


e Any 4 Bands (80-10 Meters) | 
¢ 10, 15, & 20 Meters | 
— only $69.95 


Major Credit Cards honored. 


AXM ENTERPRISES 


11791 Loara St., Ste. B, * Garden Grove, CA 92640 
1-800-755-7169 or FAX (714)638-9556 


Want help financing your hobby with profits from 
your own home-based business? 
Talk to Sue, NSORA 


There are no small 
victories in the fight 
_ against heart disease. 


American Heart 
Association 


© 1992, American Heart Association 


SENSATIONAL NEW WAY TO 

|LEARN CODE—Do Aerobics, 
\Sing, Jog, or Drive while 
learning code! A fun & easy 
way to learn or retain Morse 
|Code skills. Now the secret is 
lyours with this amazing 
isyncronized breakthrough! 
Great fun tape for all licenses 
jand classrooms! 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! 
Send $9.95 and $2.00 S/H to: 


KAWA RECORDS | 


P.O. Box 319-RF 
Weymouth, MA 02188 


Check or money order only. 
We ship all orders within 5 days. 
MA residents add 5% sales tax. 
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Use Your Reader Service Card Today! 
Our Advertisers 
Want To Hear From You! 


Receiver/Spectrum Logger 
1 to 1300MHz with AM/FM/WFM/SSB 
Features 2000 memory channels, 16 search 
banks. Backlighted LCD display, Attenuator, 
Delay, Hold, Bank lockout, Cellular locked out, 
RS232 Control, 1 Year Warranty, & Earphone 
jack. Size: 2 1/4H x 6 1/2D x 5 5/8W. Wt 
160z. Ground frt: $6.95. 2 Day Air Freight: 
$9.95. Call or Fax Toll Free, 24 hours/day 


COMMUNICATIONS 


= US TH 


10707 E. 106th Street Fishers, IN 46038 
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Mail this postage paid card today. 

For instant service dial toll free:800-289-0388. 
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Printed Circuits 
in Minutes Direct 
From Photocopier 


or Laser Printer! 144/440 MHz dual band magnet mount mobile antenna 


gives you outstanding performance for solid noise-free QSOs! 

It's only 19 inches tall so you can park in your garage 
without knocking over your antenna. 

On 440 MHz, you get a high gain '/2 wave over '/4 wave 
antenna. On 2 Meters, it's a full size 4 wave antenna. 

You get low SWR, 15 feet of coax, extra powerful magnet 
mount and MFJ's famous one year No Matter What 
MFJ-1724B unconditional guarantee. 

$1.4°° Includes BNC adapter so you can use it with your handheld! 


4+4STAR 


UPS 
SHIPPABLE 


8 1/2"x 11" Be Use hausehold 
Sheets iron to apply. 


PnP BWWE 


we 2 


ps NG 


For High Precision Professional PCB Layouts MEI-1750 High 
1. LaserPrint ‘cass Petformance MFJ-557 
2. lron-On $19°> 2 Meter 5/8 $2425 
2 ir wave ground 
Other Models & Sizes ent Entennagivesyouthe «hid ff Soy Bolas Cece Dreaee 
Available in 10 or 11 Meters Add maximum gain of any —_ Oscillator. It's mounted with Morse ke 
s an Extra Layer of Resist for ; ey 
; ; single element 2 Meter antenna! and speaker on a heavy steel base so it 
Super Fine Lines on Std Clad Bds ag P y : 
as rescore pect ee se On rel wee oe - ee that stays put on your table. Earphone jack, 
unwanted static and gives you tone, vol trols: Adi : 
guic® PnP WeT ley SWRE. strsce i ohiqeiaht one, volume controls. Adjustable key 
; ; D aluminum construction . . . low loss 
Call or send $2.00 for Complete Sea ees sae 3 ceramic antenna insulator. Mounts on | MFJ-1768 
Catalog and Pricing of Antennas. 9. on Ee to 1'/ inch mast with single U-bolkt. S4g9°5 oe 
Route 1 - Box 32C, Hwy. 82 3. Soak-Off w Water Clips to your lapél near super long 
Ethelsville, AL 35461 4. Etch your ears -- no need to remove range QSOs : 
She bee pea Transfers Toner from Laser Printer your handheld from your belt est 
FAX: (205) 658-2259 ‘ ak to talk or monitor calls. tional high gain dual band Yagi. 5 elements 
Hours: 9 am - 5 pm (CST) or Copier as Resist on Std Clad Bds These tiny MEJ Speaker/ on 440 MHz and 4 elements on 2 Meters. 
seca abe 20Sh$30/40Sh$50/1 00Sh$100 Mics are so small and light- @ 3 
DEALER INQUIRIES, PLEASE CALL PnP Blue or PnP Wet (No Mixin ) weight you'll forget they're . , No-Code Tech's antenna 
Sample Pack 5 Shts Blue + 5 Shts Wet $90 ff there -- until you get a call. MEJ285/283 book shows you how to 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day Mail Excellent audio. Has_ 4 build proven antennas for 
THE FAMED 2 METER es tlingont Gs eS aay Ce ee 
A with transm1 , Carphone Jack, using inexpensive materials 
Also the ultimate for scanners bcb to 1300 MHz. P.O. py 908) 768 8249 0855] lightweight retractable cord. For L you a find in your local 
= st f connector order "L" model. 2x1'/4x'/4in. hardware store. Covers eee 
A S A G 2 0 Gg 100% Money Back Guarantee!-Dealer Inquiries Invited Order MFJ-285/L for ICOM, dipoles, vees, ground planes MEJ-3304 
+9 db Co-Linear “MultiWave” Base | vce Mel ouster wt plus Aloo ee a 
wood; - or split plug Alinco; 


Station Double 5/8 over 1/4 wave 
delivers up to.+9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10° length. 


MFJ-285W for ICOM IC-W2A. 
MFJ-422B 


: : th 
SAVE on ALL FREALISTIIC. Learn Morse MEI-411 sffortiess > 4° 
code anywhere with $7 9° 


CW with a deluxe 


SCANNERS & RADIOS .~ this pocket size MFJ electronic CW 
bin battery operated MFJ : Keyer using a Curtis 8044ABM chip mounted 
= 36 13 Will you Ki Per. et ee : right on the Bencher iambic paddle! 
= ANIS pocket Si r Iambic keying, speed (8-50 wpm), 
+ $6.00 S&H pay too-much? takes you from zero code weight, tone, Gelling controls RESprOOr. 


speed with a beginner's 


For pricing, 
P g course to Extra Class with 


(SC RES. 5% SALES TAX) : 
CALL FREE Mat x customized code practice. 


CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 


4'/gx25/8x5 1/2 in. 


800-433-SAVE . Select letters, numbers, punctuations 
ASA ) STnnaeice or prosigns or any combination or words or 
: se $298 QSOs with normal or Farnsworth spacing. 
“Service is the Reason For Our Success” See art eee ee ae eee Hi saci. Use 
; : earphones or built-in speaker. 
Tel: (803)293-7888 P.O. Box 3461 
pret nene Watts 1-800-722-2681 Myrtle Beach , SC 29578 (TSRADIO MFJ-949E Tune your antenna for 


$449°5 lowest SWR! MFJ-949E is 


MFJ-812B the world's most popular 300 
: yd Me ae acer sakes $2995 Watt PEP tuner. Covers 1.8-30 MHz, has 
x A 
Z lighted peak/average Cross-Needle SWR 
§ ENGRAVED MAIL BOX PLATES Covers 2 /wattmeter, full size 300 watt dum my 
| Meters and 220 load, 8 position antenna switch and 4:1 


C. Also Name and MHz. 30 and 300 Watt scales. Also balun for balanced lines. 10x3x7 in. 


Call Sign Desk reads relative field strength 1-250 MHz 

: Plate and SWR above 14 MHz. 4'/2x2'/4x3 in. 

| Bee a: Write or call toll-free . . . 800-647-1800 

| ate 0" 31 19° Nearest Dealer/Orders: 800-647-1800 
| Saleh dios Technical Help: 800-647-TECH (8324) 


Join the Packet Radio fun! World's | °* 1 year unconditional guarantee * 30 day money back 


ge erie adel most reliable packet TNC is fully TAPR guarantee (less s/h) on orders from MFJ ° Free catalog 


Blue - White Letters. 


bracket) $9 50 TNC-2 compatible, VHF and HF amen ace ete 
1 4 Ox 7 18S. ate, ys 
i operation, free AC power supply, new (601) 323-5869; 8-4:30 CST, Mon-Fri 


enchanced mailbox expandable to 512K 
with auto/reverse mail forwarding, WeFAX 
mode lets you print weather maps. 


FAX: (601) 323-6551; Add s/h 
MF]... making quality affordable 


Prices and specifications subject to change © /994 MFJ Enterprises, Inc. 


¢ Permanently engraved on exterior plastic. ° PrintType Name, and Number 
* Add $1.50 S&H 
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| (818) 447-4565 m-t 8am-5:30pm pst. 


P.C. ELECTRONICS 


2522 Paxson Lane Arcadia CA 91007 


BATTERIES 


ICOM 
13.2v 1400 mAh $53.00 
9.6v 1400 mAh $51.00 
BP7 13.2v 600mAh $53.00 
BP8 8.4v 1400 mAh $50.00 


SA/SAT et 
BP82, BP83 

BP84 7.2v 1200 mAh 3” $39.00 
BP85B 12v 600 mAh 3” $69.00 


7S 
8S 


YAESU 
FNB-2 10.8v 600 mAh i 
FNB-4 12v 750mAh_ $39.00 
FNB-4A 12v 1000 mAh $55.00 
FNB-17 7.2v 6000 mAh $30.00 
FNB-10S 7.2v 1000 mAh $39.00 
FNB-12S 12v 600 mAh $40.00 
FNB-25 7.2v 600 mAh $35.00 
FNB-26 7.2v 1200 mAh $44.00 
FNB-26S 7.2v 1500 mAh $49.00 
FNB-27S 12v 800 mAh $49.00 


BS 


*ALL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


SEND FOR 
FREE CATALOG 


DEALER INQUIRIES 
WELCOME 


New 10 Watt 


Transceiver 


Only $499 


Made in USA 
Value + Quality 
from over 25years 


in ATV...W6ORG 
Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
| box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on. 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 


verified in the latest Callbook or send copy of new license. 
Call or write now for our complete ATV catalog 


including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 


Visa, 


MC, COD 


Tom (W60RG) 


Maryann (WB6YSS) 


KENWOOD 


PBI 
KNB-3 
KNB-4 
PB6 
PB7 
PB8 
PB-13 
PB-14 
PB-18 


12v 
T.2V 
7.2V 
7.2V 
7.2V 
12v 
7.2V 
12v 
7.2V 


1100 mah 
1200:mah 
2200 mah 
750 mah 
1500 mah 
800 mah 
750 mah 

~ 800 mah 
1500 mah 


®BOQ ODL HOOD 


ALINCO 


EBP-10N 7.2v 
EBP-12N 12v 
DJ-F1T 

EBP-16N 7.2v 
EBP-18N 12v 
DJ-180 DJ-580 
EBP-20N 7.2v 
EBP-20NX 7.2v 
EBP-22N 12v 


SOO0O-—-442-4275 — NYS. 718-631-4275 


@ 700 mAh 
@ 700 mAh 


@ 750 mAh 
@ 600 mAh 


@ 800 mAh 
@ 1500 mAh 
@ 800 mAh 


THE HOTTEST CB/10 METER RIG GOING 
AM/FM/CW UP TO 80 WATT SSB 


HR2510 WITH EASY TO FOLLOW 
VHS VIDEO TAPE/INSTRUCTION BOOKLET 


1. HOW TO ADD CB/26-30 MHZ 
2. CONVERT RIT TO SLIDER 

3. BOOST UP TO 80 WATTS SSB 
4. ADD VARIABLE POWER 

5. ADD TALK BACK 


ONLY ONLY ONLY 
PLUS S/H 
M.O./COD/MC/DISC./VISA 


$259.95 
$5.00 
$264.95 


ULTIMATE MODIFICATION BIBLE VOL. IV 
NEW AND MORE COMPLETE!!! 


OVER 800 MIKE AMUN CODES FOR CB AND HAM RADIOS. 
OVER 400 CB POWER/MODULATION BOOST INSTRUCTIONS. 
OVER 200 MOD. FOR CB ee 
OVER 175 MOD. FOR HAM RADIOS. 
OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS 
WITH INSTRUCTIONS. 
OVER 25 SCANNER MOD. AND TEN METER RADIO MOD. 
OVER 20 PRECALCULATED MOD. CRYSTAL CHARTS. — 
LINER SCHEMATIC'S AND ANT/COAX db GAIN/LOSS CHARTS. 


KDC SOUND 
17294 FM 3083 Orders Only: 1-800-256-9895 NES eke oS 
Conroe, TX 77302  aW| other Calls: 409-231-3753 MCIDISC./VISA OR OK 


“NOW AVA 


ILABLE***** 


Order Now : (708) 931-6831 


Willow Creek Forge Inc., 307 Whitfield Drive, Geneva, Illinois 60134 


ONE CHARGER THAT CHARGES ALL BATTERIES 
INTERCHANGEABLE CUPS FOR: 


YAESU, ICOM, KENWOOD, ALINCO, 
STANDARD, MOTOROLA and more 


MasterCharger | - Rapid charge in 1/2 - 2 1/2 hours 


MasterCharger I+l - Rapid cha 
one at a time - 


rge two batteries - 


MasterCharger II - Standard charge in 5 to 8 hours 


CAMCORDER 


PANASONIC PB 80/88 ORIG. PAN. $39.00 


SALE 


All 7.2 Volt 
at 1500 MAH 


BATTERY | 
PACKS 


39.00 


2400 mah 
1000 mah 

500 mah 
2000 mah 
2400 mah 
1500 mah 


SONY NP77H 
SONY NP55 

SONY NP221 
CANON 8mm 
PANASONIC PALM 
JVC GR TYPE C 
SHARP BT21/22 


RCA/HITACHI 8mm 2400 mah 


CAN BE DIFFERENT BATTERIES 


$39.00 
$29.00 
$29.00 
$36.00 
$39.00 
$36.00 
$45.00 
$39.00 


ALL BRANDS AVAILABLE 


BATTERY-TECH, INC. 


28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 
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New License 


These beautiful solid 
walnut plaques have 
been specifically 
developed for mounting 
your new 5x7 Amateur 
License. They come 


complete with polished & beveled faceplate, brass 
hardware, and detailed instructions. 


(24 hours - 7 days) 


S 1 9. 50 (plus $4.50 shipping & handling) 


Visa, Master Card, or 
Personal Check 
Accepted 
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REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) 


KENWOOD TH22AT 
PB32, 6v @ 600mAh 
PB33, 6v @ 1200mAh 
PB34, 9.6v @ 600mAh 


YAESU FT-11R 
FNB31, 4.8v @ 600mAh 
4.8v @ 1200mAh 
(s), 4.8v @ 1500mAh 
FNB35, 7.2v @ 600mAh 
FNB38, 9.6v @ 600mAh 


ICOM-W21AT (Grey & Biack) I} 
BP-157, 7.2v @ 900mAh ff 
BP-157(s), 7.2v @ 1500mAh 
BP-132, 12v @ 600mAh 


**available with and without microphone** 


MOTOROLA |. 
7.5v @ 1200mAh 


VISA ic CARD 
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80 and 40 


by Bill Clarke WA4BLC 


The 80 and 40 meter bands are heavily used 
and carry a consistently large amount of the 
amateur activity in the United States. Literal- 
ly hundreds of local and regional nets operate 
regularly on each band using phone and/or 
CW. These bands have become even more 
popular due to the poor propagation charac- 
teristics during the current low of the sunspot 
cycle. 

The mainstay for operation on 40 and 80 
meters is the simple dipole antenna. Most are 
not very high above the ground (generally 
under 40 feet) and are fed with coax feedline. 
Unfortunately, not all hams have the space for 
a full-sized dipole for 80 meters, which is 120 
feet long. This article is the complete instruc- 
tions for constructing a single antenna that will 
operate on both bands, needs no tuner or 
antenna switch, costs under $40, hangs 
between two supports only 65 feet apart, and 
can be built and installed in only a few hours. 


How To Build It 


The accompanying antenna diagrams visu- 
ally explain what you will be doing when you 
construct this antenna and what the finished 
product should look like. Familiarize yourself 
with them before starting construction. 


Meters 


Step 1. Decide which portions of each band 
you plan to operate on. Note that you can 
operate on other portions of these bands by 
using a tuner. 

Step 2. Carefully roll out the antenna wire 
(do not allow any kinks) and cut the leg lengths 
as follows (extra wire has been included for 
connections): 

80 Meters CW: 67 feet 

80 Meters Phone: 62 feet 

40 Meters CW: 34 feet 

40 Meters Phone: 32 feet 

Step 3. Lay out your cut wires on the ground 
in a manner similar to the completed antenna 
shown in Figure 1. 

Step 4. Thread an end insulator onto each of 
the 80 meter legs and position each 30.5 feet 
from the feed point, as shown in Figure 2. 

Step 5. Attach an end insulator to each of 
the legs, as shown in Figure 3. 

Step 6. Join the legs to the center insulator 
as per Figure 4. 


Putting the Antenna in the Air 


Installation of this antenna requires two sup- 
ports a minimum of 65 feet apart with a height 
of 40 feet. This allows the 80 meter legs to be 
stretched to 30 feet each, with the remaining 


Figure 1. 


Parts List forthe $040 Antenna 


#14 copper stranded hard drawn wire 
Plastic dog-bone end insulators 6 
Radio Works BI center insulator 1 
Kevlar (black 400# test) support rope 
Coax feedline 


200 feet 


200-foot roll 
Sufficient length to reach the antenna 


2 6" lengths of painted 2x4 with a screw eye installed in one end 


Most of items listed can be purchased from The Radio Works, Inc., P.O. Box 619, Portsmouth, 
VA 23703 (804) 484-0140, most local ham radio supply stores, or at some Radio Shack 


stores. 


For tools, you will need a soldering gun (150-250 watt), rosin core solder, wire cutters, a 


large tape measure (50’), and an SWR meter. 


The Bent X Antenna for 


length hanging straight down. The 40 meter 
legs form a vee beneath the 80 meter segment 
(Figure 1). Supports can be trees, the tops of 
buildings, or small push-up towers. 

Using the Kevlar rope, fasten the middle 
insulators of the 80 meter wires to the supports 
and pull the antenna into the air. Attach a paint- 
ed 2x4 to each 80 meter leg end insulator with 
a short piece of rope. Be sure these pieces of 
2x4 are high enough to prevent injury to 
people or pets. 

Attach rope to the 40 meter wire ends and 
pull them down and out, forming a vee. 

NOTE: It is good practice to keep all 
antenna wires high enough to avoid intentional 
or accidental contact from ground level. 


Connecting the Feedline 


The single standard for feedline length is: 
The feedline must reach from the rig to the 
antenna! Don’t be concerned about quarter- or 
half-wave electrical lengths, only use what is 


Thread the leg through 

the hole - leaving 30.5 feet 
of wire on the center 
insulator side - twist three 
or four times to stop 
movement. 


Figure 2. 


necessary to reach, but do allow for some 
extra slack for wind movement. 

I recommend RG-8X coax feedline for this 
antenna, as it will handle legal-limit power and 
is not expensive. To make the installation sim- 
ple, purchase the feedline with the PL-259 
(UHF cable connectors) installed. This will 
save time and generally cost no more than the 
price of parts, sometimes less. 


Using the Bent X 


The Bent X 80-40 antenna provides an 
acceptably low SWR (less than 2:1) over about 
100 kHz on 80 meters and 200 kHz on 40 
meters. This means you can QSY within those 
bounds without the need for a tuner. 

Using an SWR meter, check the antenna to 
determine its operational frequencies (lowest 
SWR points). If the lowest SWR reading is at 
a frequency below where you want to operate, 
shorten each leg of the antenna (for that band 
only) an equal amount. If the lowest reading 
is at a frequency higher than that desired, you 
must lengthen the appropriate legs (equally on 
each side). Cutting or adding in increments of 
six inches should be satisfactory for making 
these adjustments. Retest after each length 
change is made. 


Antenna Safety 


Disconnect and ground this antenna, as you 
should all other antennas, during periods of 
non-use and/or when weather is capable of 
producing static electric discharges. 


Thread end of legs through 
the insulator bringing about 
> 6 inches out - twist wire on 


a 
pap ee: *| 
\o/ 


Run rope through hole 
and double tie. 


Figure 3. 


Run ends through eye and 


wrap 


back on itself. Wrap connector 


wire over both leg ends. Solder when 
finished. 


center 
insulator 


80 meter leg 


40 meter leg 


Figure 4. 
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Ever wish 
you had a radar eun 
in your car? 


The ZAPPER is an 


awesome Answer! 

This magic-like little box activates any radar 
detector within 3/4 of a mile. Watch the brake lights 
come on the speeding sports car that just flew by. 
Keep those speeding big trucks from eating your 
bumper. The ZAPPER is al0GHz amateur transmit- 
ter the size of a cigarette pack, operates on a 9v battery. 
Complete with road game "Trolling for Tailights”. 


$ 49 95 
Built & tuned only Plus $5.00 S&H 


TRANSEL 


©== TECHNOLOGIES 
eS MADE IN USA 
123 East South Street 
Harveys burg, Oh 45032 
1-800-829-8321 


CIRCLE 11 ON READER SERVICE CARD 


Use Your 
Reader Service Card Today! 
Our Advertisers Want 
To Hear From You! 


Removable Call Signs 
weseetee 2 4"xB"PLASTIC yasexx 


syeeer ORDERNOW yvecee 
Shop Early for X-MAS 


© Magnetic or Suction-Cup Mounted 

¢ Your Call Letters or Repeater Freq 

© Display Sign on Trunk or Rear Window 
¢ Transferable From Car to Car 

© No Call Lettering Remains on Vehicle 


Order -Magnetic or Suction-Mounted Version! 
Select -Black, Blue or Red Background 
Gold lettering available! 

#10 SASE Brings Info 


PRICE: $9.95... . 2/$18 
——- 1923 Edword Lone 
Merrick, NY 11566 

Phone 516-546-4362 


Serving Ham Radio Over 14 Years 
CIRCLE 35 ON READER SERVICE CARD 
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Project Enclosures 


by George A. Wilson, Jr.,. W1OLP 


One of the real deterrents to building your own 
equipment is the lack of suitable/affordable en- 
closures. It is unfortunate that one has to search 
the catalogs to find a container for a home-built 
project and then adapt the project to it. With a lit- 
tle effort and at minimum cost, the project box/cab- 
inet problem will go away. The secret is to use 
model airplane techniques and build enclosures 
that will custom-fit your particular project. 

A material called “liteply” is available from 
some lumber yards and most hobby shops. It is 
1/8"-thick soft plywood that can be cut with a 
utility knife. A fine-toothed blade in a table saw 
works well also. It can be painted and made to 
look very professional. Fill the grain, sand it and 
paint it with polyurethane enamel or one of the 
Rustoleum paints. Use a soft brush; the surface 
will be smooth and shiny. 

Figure 1 shows a typical construction for small 
cabinets. (Note: You are free to improvise on the 
design.) Assemble the enclosure with aliphatic 
resin glue (e.g., Titebond or Elmer’s Carpenter’s 
Glue). This type of glue sands easily. Use small 
brads or clamps (clothespins do well) to hold the 
parts together while the glue dries. 

The panel may be metal, plastic or liteply. Sin- 
gle-sided printed circuit board works well. The 
circuit board can also be a piece of printed cir- 
cuit board and it may be soldered to the panel if 
the circuit is relatively light. 

If the circuit in your enclosure dissipates ap- 
preciable heat, open holes in the back panel and/or 
sides to allow for air circulation. Alternately, the 
back panel can be made of “perf-board.” Make 
the back removable if you need access from the 
rear. 

Stick-on rubber feet are useful to help make 
the cabinet stay put on slippery surfaces. 

So, no more complaints are needed about en- 
closures to fit your pet project. Take tools in hand 


and solve the problem! 
Materials List 

Top, sides and back 1/8" liteply 

Bottom 1/2" pine, ply, etc. 

Glue blocks (top) 1/2" sq. pine 

Panel To suit (see text) . 


Attach panel with (4) No. 4 x 1/2" round or but- 
ton-head wood screws. 


Photo A. The pieces of a project enclosure and the charger it will enclose 
when it is assembled. 


Photo B. A typical project enclosure made as described in the text. 
It encloses a Nickel-Cadmium battery charger. 


Front Panel Omitted 


Radio Fun 


Figure 1. Project enclosure. 
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Low Power—High Fun 


Try your hand at ORP! 
by Jeff M. Gold AC4HF and Rick Cashion WD4GZW 


Rick Cashion WD4GZW, Faculty 
Advisor for the Tennessee Technological 
University Amateur Radio Society (TTARS- 
WA4UCE), and I (Jeff Gold AC4HF, Station 
Trustee) were looking for something that 
would really catch the interest of the college 
students in the club. Most of the club mem- 
bers this year are new codeless Technicians. 
We wanted to get them excited enough about 
operating on the HF bands to make them want 

‘to upgrade their licenses. I was also very 
interested in demonstrating how effective 
low-power HF can be, even on SSB. They 
say “seeing is believing.” In this case we 
hoped that operating would be believing. We 
decided to set up a QRP (low-power) 
Special Events Station in Fall Creek Falls 
State Park, about an hour’s drive from the 
university. The park has many high spots with 
cliffs and waterfalls that offer spectacular 
views and good operating positions. 


_ Preparations 


_ We had a couple of months to plan out the 
details of our mini-adventure. The club funds 
are always on the low side so costs had to be 
kept down. 

For the. first try on a club expedition, we 
decided to keep it low-keyed. The informa- 
tion about the event was posted on the Inter- 
net (an international network of computer 
networks) and on 2 meter ham packet BBSs. 
I analyzed the band conditions prior to the 
April 16-17 expedition. I chose what I thought 
were the best times for each band and 
advertised the event, along with QSL infor- 


Photo A. Jeff AC4HF: Hydropower 
anyone? (Fall Creek Falls in 
the background.) 


mation. Not long after I posted the event I 
received requests made through the Internet 
and on packet for setting up schedules for 
people to work the station. We had requests 
from as far away as New Zealand. We 
decided to set up a main station in the camp- 
grounds and then operate portable from some 
remote sites throughout the park. 

The next step was to identify the equip- 
ment that would be used during the expedi- 
tion. I have an old solid-state Yaesu 301S 
QRP transceiver that works very well from 
battery power on both CW and SSB. I 
recently tested an 
MFJ 20 meter SSB 
rig with matching 


tuner that will run off of battery power. I put 


‘a small piece of PVC pipe on the bottom side 


of the antenna and then pulled it up about 30 
feet into a tree hanging in a vertical config- 
uration. I also tied a guy rope on both sides 
to hold the antenna steady in the wind. 

One of the most difficult aspects of this 
type of event is remembering every little 
cable and connector you could possibly need. 
There is no running to the store if something 
breaks or you forgot a connector. I brought a 
fairly complete too! set with solder, solder- 
ing iron and electrical tape. I spent hours 
going through the 
rigs and connectors 
and setting up and 
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nal out with low 
power. I have oper- 
ated it at about 6-8 
watts mostly and 
have done well both 
on DXing and rag- 
chewing. This small 
transceiver would 
be an excellent 
choice for this type 
of activity. We 
brought a number 
of fully-charged gel cells to provide power. 

For antennas we brought a ZS6BKV multi- 
band dipole, a 20 meter dipole, a helically- 
wound PVC vertical for 20, 30, and 40, and 
the new MFJ Super HI-Q Loop. The ZS6BK V 
is a variation on the GSRV that has worked 
very well for the club during Field Day. The 
wire is 90' 3" long and has a 40' 450-ohm lad- 
der matching section, then some 50-ohm 
RGS58/U coax cable to the rig. The MFJ 
Super HI-Q Loop works 10 meters through 
30 meters and has a semi-automatic antenna 
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Photo B. Jeff AC4HF: “Out on a 
limb” using low power. 


cable and connector 
you could possibly need. 
There is no running 
to the store if 
something breaks or 
you forgot a connector.” 


509 transceiver and 
an Outbacker mullti- 
band vertical anten- 
na set up with addi- 
tional filters and a 
keyer and handmade 
paddles. I also 
brought some extra 
MFJ 20, 30, and 40 
meter QRP CW 
transceivers for our 
portable operations. 

Rick and I both decided to take Friday off 
from work and go down to the park and set 
up camp and the station. I went to bed early 
on Thursday. The day to leave finally arrived. 
I had checked and rechecked all the station 
parts and Rick had checked all the camping 
supplies and food. I was confident we were 
in pretty good shape and I set out additional 
reminders to all that we would be operating 
over the Internet on Thursday. I looked out 
the window as soon as I woke up and noticed 
the skies were almost completely black. I 
thought I heard some thunder in the distance. 
I checked the weather information. Severe 
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Photo D. Jeff AC4HF using an old 
Yaesu 301S QRP rig. 


weather conditions were posted and there were 
warnings of tornadoes and flash flooding. The 
local repeater was announcing a weather alert. 
About an hour later we had some of the worst 
storms I can remember. The rain and thunder 
kept on coming. When the rain let up a little 
I drove over to Rick’s house. By the time I 
arrived the rain was extremely heavy again. 
The local repeater weather emergency net was 
put into operation and people were dispatched 
to look for tornadoes. A tornado touched down 
to the west of town, but fortunately no 
damage was done. Rick and I decided to wait 
for a while before leaving for the park. We 
ended up watching two movies before the rain 
let up enough to depart. 

We managed to make it to the park with- 
out any problems. It was only raining light- 
ly when we set up camp. After getting the 
campsite operational I got out my bow and 
arrow and managed to get up the first rope 
just as the thunder, lightning and heavy rain 
started again. Time to call it quits for the day 
and hope things improved the next morning. 


Continued on page 25 


Photo C. Avery KE4ERW hard at work. 
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Sell your product in 
Radio Fun! 


Call Today! 
1-800-274-7373 


WANT TO LEARN CODE? | 


Morse Tutor Gold is the answer for the 
quickest and easiest way 
for beginners and experts alike. 

From the moment you start the easy and speedy 
self loading procedure to the day you reach your 
goal, Morse Tutor Gold will gently coach you 
through the learning process. 

Since 1987, GGTE has guided nearly 20,000 
hamsand prospective hams around the worldthrough 
proven structured lessons and a variety of character, 
word and conversation drills. Straight forward menus 
make the process simple and fun. 

You select the characters and Morse Tutor Gold 
will prepare a random character drill with those 
characters. Morse Tutor Gold makes it easy to 
create your own drills or import text files. You can 
now type what you hear or copy by hand and see, one 
line at a time, what the computer sent or what you 
typed. Pick the Farnsworth or the standard method; 
select the tone frequency most comfortable for you or 
select your code speed intenths ofa word per minute. 

You are always in command. 
Morse Tutor Gold uses your internal 
speaker or sound board (certified by 
Creative Labs for all Sound Blaster 
products). And, ifyou use a sound board 


the program supports volume control. 
Get the software the ARRL sells and uses to 


create practice and test tapes. Morse Tutor Gold 
is approved for VE exams at all levels. 


Attention Morse Tutor and Morse Tutor 
Advanced Edition registered users. 
“Make sure we have your current address. — 
Special upgrade offers will be mailed shortly. 

~~. Don't miss out 


“Bought it on Friday-passed my 5 words on Sunday’. 
A Fetes “Great program-des all it was said to-it 
was loaded and in use within 15 minutes. of its arrival. 
Truly user friendly.” DEM4L “Better than my wildest 
expectations! Sorry | didn't have r€ years. ago. It's much 
better than any code tapes.” KBOYVR “By far the best 
Morse Coc program | have ever seen! I'm an ARRL VE.“ 
ATES “TS 18 a ctackeyjack way for this newcomer 
Fo learn the Morse Cad. Well worth the price” WB 
Marks 
For all DOS computers. Available thru dealers, 73 
Magazine, QST, or send $29.95 + $3 S&H 
(CA residents add 7.75% tax) to: 
GGTE, P.O. Box 3405, Dept. MR, 
Newport Beach, CA 92659 
Specify 5" or 34 inch disk 
Morse Tutor Gold is a trademark of GGTE. 


Sound Blaster, the Sound Blaster Logo and the Sound Blaster 
Compatibility Logo are trademarks of Creative Technology Ltd. 


CIRCLE 193 ON READER SERVICE CARD 
22 DECEMBER 1994 


The Last Parts? 


For the past several months, we’ve been 
exploring the various kinds of parts which 
make up our equipment. At last, we’re ready 
to finish this topic up . . . at least I think so! 
Let’s get to it. 


ICs 


ICs, or integrated circuits, were once very 
exotic things, found only in military gear and 
perhaps a few extremely expensive consumer 
products. These days, ICs are cheap, and you'll 
find them in just about everything. As I’m 
writing this on my computer, which is a box 
of ICs if ever there was one, I’m looking around 
at my houseful of gadgets, and I can’t think 
of anything that doesn’t have ICs in it! OK, 
not the antenna tuner. But all the rest of the 
ham gear is loaded with them, as are my stereo 
and video systems. All VCRs, camcorders and 
TVs are full of them. Heck, you couldn’t even 
make a CD player without them. What makes 
integrated circuits\so great? 

The beauty of the IC is that you can cram 
a whole lot of circuitry on a tiny, reliable, in- 
expensive chip. What once took boards full 
of components, if it could be done at all, now 
fits in the palm of your hand. Today’s micro- 
processors and RAM chips have millions of 
transistors on each chip, and other kinds of 
chips range from hundreds to thousands of 
“parts.” I use the quote marks because these 
parts aren’t really separable entities the way 
transistors and resistors are. In fact, they’re 
nothing more than photographically deposit- 
ed chemical structures, etched much like print- 
ed circuit boards, except 
on a microscopic scale. 
And I do mean micro- 
scopic. In fact, some are 
actually submicroscopic; 
to see the features requires 
a scanning electron mi- 
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use the miniature, surface-mounted version, 
which is the same amplifier in a smaller 
package. The LM380 offers a bit more audio 
output, and you may find it in CB sets, QRP 
(low-power) ham rigs and some bigger radios. 

Other kinds of amplifiers also come in 
8-pin DIPs. One important type is the “op 
amp,” or operational amplifier. This is a de- 
vice used for low-level amplification; op amps 
aren’t meant for driving speakers. But, you’ ll 
find lots of them in just about everything. 
American-made gear seems to use more op 
amps than Japanese stuff, but they use them 
too. Typical numbers would be LM-318, LM- 
307, 741 or TL-082. When replacing op amps, 
it can be important to use the same type, al- 
though sometimes you can be flexible with 
that, depending on the circuit. If in doubt, get 


an exact replacement. Op amps aren’t expen-. 


sive; a 741 goes for 79 cents at the Shack. 

One very common 8-pin part is the 555 
timer chip. This thing has been used in so many 
timing and oscillating circuits that it must tru- 
ly be the king of chips. It’s probably one of 
the most-used parts in existence. Parts like the 
LM-555 and NE-555 are interchangeable. The 
ICM-7555 and TLC-555, though, are CMOS 
versions that, while pin-compatible, may not 
work in some circuits designed for the 
standard part. 

Fourteen and 16-pin DIPs are frequently 
used for logic circuits. If you see a number 
like 7413, that’s a TTL (transistor-transistor 
logic) logic gate. 74LS is the prefix used for 
low-power TTL. A number like 4093 is a 
4000-series CMOS (complementary metal 


“The beauty of the IC is that you can cram 
a whole lot of circuitry on a tiny, reliable, 
inexpensive chip. What once took boards 


numbers. The LM or MC 1488 and 1489, 
though, are “line drivers,” or signal amplifiers, 


used with computer serial ports. They're very . 


common in all kinds of equipment which is 
connected to computers, such as computer- 
assisted HF transceivers. 

Finally, older RAM chips were made in 
medium DIPs. The 4116 and 4164 come to 
mind. Naturally, you’ll find most of those in 
computers. Of course, there are other medi- 
um DIP parts, including voltage regulators, 
stepper motor drivers and what have you, but 
these are the most common ones. 

Bigger DIPs can hold computer and spe- 
cial-purpose chips, such as parts for frequen- 


cy synthesizers. The number of pins can range ~ 


from 18 on up to 40 or so. That’s a lot of pins! 
Look for numbers like 6502, 6800, Z80, 8088 
and MC68000. 

SIP: A less common package is the SIP, or 
single inline package. SIPs are vertically 
oriented, with one row of leads exiting one of 
the narrow sides of the package. Some audio 
amplifiers, op amps and special-purpose parts 
are packaged this way, but you won’t see many 
of them. 


Line ’Em Up 


Whenever you replace a DIP, it is crucial 
that you put the new one in the right way 


around! That might seem obvious, but you al-_ 


so might be surprised at how often equipment 
is seriously damaged due to inexperienced ser- 
vicers’ making this mistake. The key to a DIP’s 
orientation is pin 1. How do you find pin 1? 
Look for a notch in the package, on the top. 


It’ll be either a semicircular cut into one end, - 


or a dimple on top, next to pin 1. If it is an end 
cut, find pin 1 by looking at the chip from the 
top, with the leads facing down and away from 
you. Put the notch to your left, and pin 1 will 
be the leftmost pin on the bottom row. By the 
way, unlike with some connectors you may 
have wired, the pin numbering of ICs goes 
around in a circle. So, on an 8-pin DIP, pin 4 
is on the bottom right, and pin 5 is directly 
above it. That puts pin 8 above pin 1. It’s a 
helpful thing to remember when you're try- 
ing to take measurements. 

Quads: These days, chips are getting so 


complex that many have lots and lots of pins. 


A DIP would be awfully long and cumber- 
some, so manufacturers 
have started making square 
chips with leads on all four 
sides! This package type 
is quite popular in Japanese 
gear, especially for mi- 
croprocessors and big 
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Although the actual 
chips are small, typically 
a few millimeters on a side, they are encased 
in much larger packages. So, it’s not hard to 
handle or work with them. There are several 
standard types, so let’s look at the ones you’re 
likely to see. 

DIP: No, I’m not calling you a name. DIP 
stands for dual inline package, and is the stan- 
dard term for those centipede-looking things 
filling so much of our gear. A typical DIP has 
either 8, 14 or 16 pins, divided into two rows 
of 4, 7 or 8. Each row sticks out from one side 
of the black, plastic package, inside of which 
is the actual.chip. 

Amplifiers often come in 8-pin DIPs. 
Audio power amps may have numbers such 
as LM380 or LM386. The LM386, in partic- 
ular, is a small audio amp which is used in all 
kinds of radio equipment, and also makes a 
dandy experimenter’s chip; you can get them 
at Radio Shack for $1.19. Walkies and QRP 
rigs often use them, although some walkies 
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oxide semiconductor) logic gate. Confusing- 
ly, 74HC is also CMOS, but that series is 
designed to be pin-compatible with TTL. 

Some op amps come in these bigger 
packages. Look for numbers like LM-324, 
1458 and TL-084. Unlike the 8-pin op amps, 
which usually have two amplifiers per pack- 
age, most of these have four. When you trou- 
bleshoot, remember that it is possible for one 
to be bad while the other three work. The 
only fix, of course, is to replace the entire 
package. Luckily, you’re still only talking 
about a dollar or two. 

Also in medium-sized DIPs are some RF 
processing chips. Numbers such as MC3357 
and MC3359 are FM IF (intermediate 
frequency) chips made by Motorola, and you’ ll 
find them in the receiver sections of lots of 
walkies, scanners, cordless phones and other 
VHF/UHF FM gear. If you see LM-series chips 
this size, they may also be RF processors of 
some kind, especially if they have four-digit 


ment. Most of these chips 
are surface-mount style, 
with lots of leads very 
close together. Some chips have up to 100 
leads! Yes, it is possible to replace such a part, 
but it ain’t easy. You need a very fine iron, 
solder wick, a magnifier, excellent dexterity 
and plenty of experience. It is very easy to de- 
stroy both the chip and the circuit board when 
trying to remove or replace one of these things. 
I don’t recommend you try it unless you’re re- 
ally sure of yourself. Luckily, you aren’t like- 
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ly to need to do it. Sure, these big parts can 


go bad, but most of them are deep within cir- 
cuits where there’s plenty between them and 
such disasters as reversed power polarity or 
static discharge. Also, many of them are 
CMOS, which is a pretty low-power, reliable 
technology. 


Well, I thought we'd finish this up, but there’s . 


still just a little bit more. I promise we’ll be 
done next time and move on to something else. 
Until then, be careful, have fun and kee 

learning. 73 from KB1UM. rR 
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QRP Solar Power 
Mike Bryce, 2225 Mayflower NW, Massillon, Ohio 44647 


Armed with some knowledge of what.a 
transistor looks like on paper, and having a 
good idea how it works, we can take another 
step in decoding the many lines and icons on 
a schematic. 

There are two basic elements making up all 
electronic circuits: the resistor and the capac- 
itor. There are several important features about 
both of these rather common components. Let’s 
look at the resistor first. 


Resistors 


As the name implies, a resistor resists cur- 
rent. How much the resistor deters current is 
given as a value in ohms. Resistors come in 
values from less than an ohm up to several 
megohms. The higher the value, the more 
resistance the resistor has. A resistor can pass 
AC, DC and, up to certain constraints, RF. 
Resistors also have a current rating, usually 
given in watts. Most of the resistors in our rigs 
are 1/4 watt. Older tube-type radios had resis- 
tors with ratings up to several watts. 

Resistors usually just don’t up and go bad. 
They can change value over time, usually 
measured in years. But for one to just up and 
die is very, very odd indeed. 

Let’s try some experiments. They’ re a great 
way to get some hands-on touchy-feely with 
real-life components. Make a trip to the local 
Radio Shack store. Pick up the following items: 

One 6-volt lantern battery 

One package of 1 megohm 1/4 watt 

resistors 

One package of 100k 1/4 watt resistors 

One package of 1k 1.4 watt resistors 

One package of 8.2k 1/4 watt resistors 

One package of clip leads 

And, if you don’t already have one, you'll 
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need a good digital VOM. Radio Shack 
carries quite a few nice ones, so pick out one— 
you'll need one down the road, so you might 
as well get it now. 

Here’s what we’re going to do: Take your 
battery and the package of | megohm 
resistors. Using the clip leads, hook up the 
resistor and battery as shown. Set your VOM 
to read DC voltage and probe the battery’s 
terminals. You’ll see something on the order 
of 6.3 volts or so. Now, leave the negative lead 
of the VOM connected to the negative termi- 
nal of the battery and measure the voltage at 
the end of the 1 megohm resistor. What do you 
see? Hmmm... about 6.3 volts. How can this 
be? With a 1 megohm resistor in series with 
the VOM, how can I still read the same volt- 
age at the battery terminals? Well, add the 
second | megohm resistor in series with the 
first one and measure the voltage again. What? 
Still reads 6.3 volts? The reason is because 
there is no current flowing, therefore no volt- 
age drop across the resistor. 

OK, before the hate mail starts, yes, there 
is a minuscule amount of current flowing 
through the resistors and the VOM. But it is 
so measly we can forget about it. Most digital 
VOMs have a rather high impedance, around 
100 megohms. Had we used an older, low 
impedance VOM, we could /oad the circuit 
down without test equipment. Keep this in 
mind when working on circuits. Always use 
high impedance test probes to avoid loading 
the circuit down. This is especially true when 
working with low power oscillators. It’s not at 
all uncommon to stop an oscillator by the test 
gear, giving you false clues in your hunt for 
trouble. 

Let’s change the way we have the resistor 


to other stages 


Figure 2. Can you spot the voltage divider in this circuit? It is used to set the 
bias voltage for transistor Q2. 
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Figure 1. In the first example the VOM reads the entire battery voltage. In 
the second example, the VOM reads the battery voltage divided by two, be- 
cause both resistors are of equal value creating a voltage divider. 


connected. This time, connect both resistors 
in series, but clip one to the negative lead of 
the battery. Now, using your VOM, measure 
the voltage at the junction of the two resistors. 
Whoa! Now you'll read 3 volts. Because both 
resistors are the same value, the drop across 
them will be equal. That’s why the voltage is 
exactly half that of the supply voltage; in this 
case, from the 6 volt battery. Lay the 1 megohm 
resistors aside for now. Break out the 100k re- 
sistors and connect two of them up in the same 
way we did with the 1 megohm resistors. Again, 
check the voltage at the junction of the two 
100k resistors. Again, the voltage will be the 
same. But, the current flowing through the two 
has increased! Again, no matter what two 
values you use, as long as they are equal, you'll 
divide the battery voltage in half. 

You’ll see this all the time in schematics. 
The use of voltage dividers can be found ev- 
erywhere. A classic example is the setting of 
an operating bias on a transistor. By selecting 
the proper values of resistors on the base of a 
transistor, we can select the type of operating 
class the transistor will be in. I'll talk more 
about this later on in the series. But when you 
see something like what is shown in Figure 2, 
you’ll have a good idea what is going on. 


Meet Mr. Ohm 


There is a relationship between voltage, 
current and resistance. It’s known as Ohm’s 
Law. At its simplest, Mr. Ohm states that if 
you know any two values, you can always find 
the third. In our examples, let’s calculate the 
current flowing through both sets of resistors. 
Let’s take the pair of 100k resistors first. We 
know the following: 

Voltage, or E, is 6 volts 

Resistance, or R, is 200,000 ohms. 

(resistors in series add up) 

So, current is the unknown factor. There- 
fore: 

We need to take E divided by R to get I or 
current. 
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Mr. Ohm is simple to remember by using 
this form: 

E/R =I 

All you have to do is cover up the part of 
the formula you want to find and do the math 
shown. It’s calculator time:'6 divided by 200,000 
= ??, For the second set of resistors, 6 divid- 
ed by 2,000,000 = ??. 

In my example, all we wanted to figure out 
was the voltage drop across the two resistors. 
Mr. Ohm also comes in handy when you need 
to compute the current. flowing in a resistor, 
or if you want to know the voltage when you 
already know the current and resistance. This 
is a basic part of electronics. While you don’t 
need to know Ohm’s Law backwards and 
sideways, you should have a good understanding 
of why it works. 

Take a closer look at Figure 2. Let’s say 
you’ re troubleshooting this part of the rig. At 
the junction of the two resistors you should 
measure half the supply voltage. But wait— 
instead of seeing 6 volts, you read the entire 
supply voltage of 12 volts. What’s wrong? 
Well, resistor R2 may have opened up. Naw, 
look at the values of the two resistors: At 22k 
each, R2 would never open up due to exces- 
sive current flowing. Instead, I would check 
for a cold solder joint at the ground end of R2. 

On the other hand, let’s say you check the 
junction of the two resistors and read 1 volt. 
Since both resistors are 22k, there’s little 
current flowing and thus no burned resistors 
or charred PC boards. This time I would sus- 
pect that, more than likely, Q1 has a base-to- 
emitter short. This B-to-E short is pulling the 
voltage down at the junction of the two 
resistors. I would bet the farm that replacing 
the transistor will fix the problem. 

As you can see, you don’t need to be an 
electronic expert to figure out what is going 
on inside your rig. It doesn’t matter if it is the 
newest import or the simplest home-brew 
QRP transmitter, you can always count on 
Mr. Ohm. 


The GSRV Multiband Antenna 


There are a number of approaches to achiev- 
ing multiband operation of antennas in the HF 
bands. If you have lot of money, then it is 
relatively easy to hire an antenna contractor, 
and have them install several kilobucks worth 
of towers, beams, multiband verticals, etc. On 
a more modest basis, one can buy a commer- 
cial multiband vertical. I have a Cushcraft R5 
at my location (it is a half wavelength vertical 
that works on five HF bands, without radials). 
Other approaches are home-brew, which we 
will take a look at from time to time as space 
permits. This month we will take a look at the 
GSRV multiband antenna. 

The GSRV is controversial for several 
reasons. One reason is the originator of the 
antenna. The name “GSRV” is the callsign of 
the claimed originator, Louise Varney, a British 
ham operator. Others claim that the GSRV 
antenna is nothing but a 1930s or 1940s vin- 
tage design for the mhilitary by Collins Radio. 
However, the similarities between the Collins 
antenna and the GSRV are, it seems to me, at 
best a case of “further development” or 
“co-invention,” rather than something more 
sinister. Because of the obvious differences 
between the two antennas, I prefer to contin- 
ue the credit due to GSRV. 

Another reason for the seeming controver- 


Figure 1. The GSRV multiband antenna for HF bands 3.5-28 MHz. 


sy over the G5SRV is perhaps the “NIH 
syndrome” (Not-Invented-Here). The GSRV 
is a lot more popular in Europe, especially in 
the United Kingdom (G, GW, GM, GI) than 
in the United States. In my own experience, 
the GSRV tends to be built in the U.S. by 
antenna experimenters, and most of those who 
I’ve talked to are happy with the results. 

Still another controversy is over whether, 
or how well, the GSRV works. A reviewer of 
one of my books (Joe Carr’s Receiving 
Antenna Handbook, HighText Publications, 
1-800-247-6553) stated that he “.. . wish(es) 
the GSRV would just go away.” The same 
reviewer stated that it would be better to just 
put up a“... dipole of the same size.” WRONG! 
The dipole is a single-band resonant antenna, 
where the GSRV will work on several 
harmonically related bands. The GSRV has 
two poles, but it doesn’t exactly fit into the 
“dipole” category. 


Physical Structure of the GSRV 


The GSRV antenna looks like a dipole, to 
be sure, but it is considerably longer. Unlike 
many multiband antennas, the GSRV is not cut 
to the lowest frequency of operation, but rather 
to the middle frequency. For a high-frequen- 
cy ham band antenna, one designs it for 20 
meters (14 MHz), 

Like the dipole, the GSRV is fed in the 


450 Ohm Twin-Lead 


75 Ohm Coax 


Sota s To Transmitter 
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antennas, etc. 


by Joseph J. Carr K4IPV 


center. Unlike the dipole, a matching section 
made of 450 ohm or 300 ohm twin-lead trans- 
mission line (450 ohm preferred) is connect- 
ed between the antenna feed point and the 75 
ohm coaxial cable. The length of each radia- 
tor element (“A”) is: 


eee 
Fyrnz 


Feet [1] 


While the length of the matching section is: 
_ 480V 
Fynz 


B Becta} 


Where: “A” is the length of each radiator 
element in feet, “B” is the length of the 450 
ohm matching section in feet, Fy, is the mid- 
dle frequency of operation, and “V” (used in 
Equation [2] only) is the velocity factor of the 
twin-lead (typically 0.82 for twin-lead and 0.99 


for open-wire parallel line). 


In case you don’t like to do arithmetic, the 
calculations are already done for the ham bands: 
A=51 feet (2A = 102 feet overall), and B = 
34 feet for open-wire transmission line and 
27.5 feet for 300 ohm or 450 ohm twin-lead. 
There is some argument over these figures, but 
they are regarded by many hams who have 
actually used the antenna as a good trade-off. 

If you want more technical details on the 
GSRV, Louis Varney 
is the principal source, 
as he is the inventor. 
The same article ap- 
pears in Varney (1984) 
and David (1991); the 
latter is a reprint of the 
former. The Varney ar- 
ticle gives the basis for 
operation of the GSRV 
antenna on 3.5, 7, 10, 
14, 18, 21, 24 and 28 
MHz. The VSWR on 
each band is a bit dif- 
ferent, and Varney rec- 
ommends the use of a 
transmatch or similar 
coax-to-coax antenna 
tuning unit between 
the transmitter and the 
input to the coaxial ca- 
ble transmission line. 

There is a possibil- 
ity of an unbalanced 
line condition existing 
that can cause some 
radiation from the feed- 
line... and that can 
cause TVI and other 
unpleasantness. The 
solution to this prob- 
lem is to wind the 
coaxial cable into an 
in-line choke at the 
point where the coax 
connects to the twin- 
lead or parallel line 


matching section. This is done by winding the 
coax into a 6"-diameter coil of 10 turns right 
at the feed point. The coiled coax can be se- 
cured to the center insulator with tape, string 
or some other mechanism. 


Baluns On Receiver Antennas? 


Above I mentioned a reviewer who did not 
like the GSRV antenna. The same reviewer 
(who, by the way, had a serious conflict of in- 
terest in reviewing any ham books), stated that 
he did not believe that 1:1 balun transformers 
are useful on half-wavelength dipole receiy- 
ing antennas. My professional, well-consid- 
ered response is: horsepucky! The purpose of 
using a 1:1 balun (which after all provides no 
impedance transformation) is two-fold. 

First, as in the transmit case, the balun 
prevents radiation from the transmission line. 
Perhaps the reviewer was thinking of TVI as 
the reason for avoiding feedline radiation. But, 
as ample test chamber evidence shows, the 
radiation from the feedline tends to distort the 
figure-8 azimuthal pattern. When a balun is 
used, the currents are balanced, and the radi- 
ation pattern is restored. And guess what? 
Antennas are reciprocal in nature . . . they work 
the same on receive as on transmit. 

The second reason is that the receiver 
antenna feedline may pick up strong signals 
from powerful local stations. Other hams and 
AM broadcast band stations are particular prob- 
lems. Any large signal at the input may chal- 
lenge even the best receiver’s front end, but if 
the receiver design is in any way mediocre in 
the dynamic range department (and many are!), 
then the signals picked up on the dipole trans- 
mission line shield can overload the front end 
of the receiver. Using a 1:1 balun transformer 
between the antenna feedline and the radiator 


elements balances out the currents and seri- " 


ously reduces the amount of signal seen by the 
receiver input. ’Nuff said? 

If you have any questions you’d like to see 
answered in this column, or any have any sug- 
gestions for future topics to be covered, then 
contact me at P.O. Box 1099, Falls Church, 
VA, 22041. 
References and Suggestions for 
Further Reading: 

Carr, Joseph J. (1993); Joe Carr’s Receiv- 
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Handbook, 2nd Edition; TAB/McGraw-Hill, 
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G4LQI (editor). 
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Blast Off with New Materials 


In today’s world of instant data retrieval, 
most school textbooks are obsolete by the time 
a new Set arrives in the classroom. This is 
especially true of science and social studies 
books. Political and geographical boundaries 


- are constantly changing; and scientific data, 


especially as it involves space exploration, is 
rarely up to date in the school network of 
informational materials. It is incumbent on 
those of us who incorporate space travel units 
in our ham radio curriculum to keep our 
materials as current as today’s newspaper. 


Photo B. Seventh-grader Kimberlie Kalman is enjoying 
wonderful follow-up projects from a unit on space and 
communications. 


what's 
next? 


by Carole Perry WB2MGP 


The unit on Space Travel and Communica- 
tions is indeed one of the most popular ones 
that I do with my sixth, seventh, and eighth- 
grade ham radio students. As a preliminary 
lesson to a SAREX contact or as a follow-up 
unit to a QSO with an astronaut on the ground, 
most of the kids really enjoy following their 
interests by exploring the myriad of activities 
and materials about space that I make avail- 
able to them in the classroom. ~ 


Resources 


In the September issue of Learning 94, an 
excellent teacher’s pub- 
lication, there were many 
good ideas for resources 
to help celebrate the ac- 
complishments of the 
Apollo 11 mission and 
the moon. Approximate- 
ly one billion people 
around the world watched 
the first manned moon 
landing on July 20, 1969. 
Twenty-five years later, 
nations all over the world 
are celebrating this in- 
credible accomplishment. 
You can adapt the mate- 
rials and lessons to the 
| abilities and interests of 
| the youngsters you teach. 
Certainly, there should 
be a reference center in 
your classroom which re- 
flects current informa- 
tion and news about the 


Low Power—High Fun 


Continued from page 21 
The Special Events Station 


I awoke early on Saturday to a beautiful 
clear and crisp day, perfect weather to be out- 
side operating ham gear. The students start- 
ed to arrive early in the morning and were 
talked into the campsite using a prearranged 
2 meter simplex frequency. I showed one 
group how to put up a dipole using a bow 
and arrow. The antennas went up with little 
problem and the station was on the air in no 
time. 

I fired up the Yaesu 301 on 40 meters SSB. 
I heard someone calling CQ and came back 
to them. It was Chris W8SH, and he was op- 
erating another Special Events station. He 
was a 59 and gave me a 59 signal report. I 
told him what we were doing. He reported, 
“Special Events, you are a 59, that is what 
the meter reads, and the audio is good qual- 
ity.” 

I then handed the microphone to Rick. The 
second station Rick worked was KB9HVH, 
Phil in Illinois. Phil was a 59 and he report- 
ed we were a 57. Rick talked to Phil for a 
while, then Andy KR4FS in Virginia gave us 
a call. Once again he was a 59 and we were 


a 57. Andy said, “You are doing a good job 
into Virginia.” 

Phil came back in and said, “I thought I 
might do an ex- 
periment and back 
the power down 
to 5 watts.” He 
came back and 
there was very lit- 
tle difference in 
either signal 
strength or audio 
quality. Andy 
came back to Phil 
and reported “I al- 
so noticed no dif- 
ference.” Phil de- 


ided that QRP a 
SSBcanbeque and have been motivated 
effective and was 99 
worth doing some to ups rade. 
more. 


The bands were in very bad condition and 
we were forced to work mostly on 40 and 20 
meters. We did manage to work stations across 
the country and all the way across Canada. 
The students were really getting into operat- 


“We had a large number 
of positive comments 
on the air by people 
who had never heard 
anyone using low power 
for phone contacts (SSB). 
The students hada 
great time, learned a lot, 


space program. Here are some of the suggest- 
ed materials: 

Computer Materials—‘‘Stars and Planets” 
(Apple II GS). These six games include space- 
ships, stars, and planets. An on-screen astro- 
naut collects moon rocks. Early reading, math, 
and logic skills are included. For ages 3-6. 

“Lunar Greenhouse” (Apple II). This botan- 
ical activity involves attempts to grow differ- 
ent vegetables on the moon. For ages 8-10. 

“Space Station Freedom” (Apple). The stu- 
dents match astronauts to their missions on the 
basis of biographical information. For ages 
10-12. 

Books (Fiction)—Mooncake, by Frank Asch 
(Prentice-Hall, 1983). For ages 4-6. 

Legend of the Milky Way, by Jeanne M. Lee, 
reteller (Holt, Rinehart & Winston, 1982). For 
ages 6-10. 

Thirteen Moons on Turtle’s Back: A Native 
American Year of Moons, by Joseph Bruchac 
and Jonathon London (Philomel Books, 1992). 
All ages. 

Books (Nonfiction)—/ Want To Be An 
Astronaut, by Byron Barton (Crowell/Harper- 
Collins, 1988). For ages 5-6. 

Album of Spaceflight, by Tom McGowen 
(Rand McNally, 1983). For ages 9 and up. 

Voyager: Exploring the Outer Planets, by 
Joan Marie Verba (Lerner, 1991). For ages 11 
and up. 

Magazines—Odyssey published by Cob- 
blestone Publishing, Inc., 7 School; Peterbor- 
ough, NH 03458. Call 1-800-821-0115 for back 
issues of the “Magnificent Moon.” 

Aerospace Explorer is a children’s maga- 
zine with articles related to space exploration. 
The address is 1516 W. Lake St., #102, 
Minneapolis, MN 55408-9917, 

Special Resources from NASA—NASA 
Teacher Resource Centers in 11 locations around 
the country offer educational videotapes, slides, 
audiotapes, publications, teaching guides, and 
more. Call the NASA Goddard Space Flight 
Center Teacher Resource Laboratory at 
(301) 286-8570 to ask for the location and 
phone number of the center nearest you. 

Miscellaneous The Young Astronaut Coun- 
cil, with its Young Astronaut Program and 
Young Astronaut Clubs, can provide infor- 
mation, curriculum materials, activities, and 


ge 


Photo A. A good teacher should 
provide current resources and 
materials for research in the 
classroom. Technology materials 
should constantly be updated. 
Student Steven Price displays a 
shuttle model. 


Include at least one unit about space in: your 
ham radio program; the kids will love it! 
It’s time to refer youngsters who are artic- 


other ideas for space-related projects. Contact | ulate and enthusiastic about the hobby to be 


the Young Astronaut Council at 1308 19th St., 
NW, Washington, DC 20036; (202) 682-1984. 


ing HF. They were asking a lot of good ques- 
tions about operating procedures and proto- 
col. 

Afterwards, two of the students who had 
arrived after the station was set up were in- 
terested in learning what is involved in putting 

up a dipole. I 
helped them put 
the 20 meter 
dipole up about 
35 feet. I showed 
them how to 
check the SWR 
and bandwidth of 
the antenna us- 
ing my MFJ an- 
tenna analyzer. 
The antenna was 
better than 1.4:1 
across the entire 
~CW and SSB 
portion of the 
band. One of the 
students set up 
operations on 20 
meters using the dipole and the MFJ SSB 
transceiver. Even though the band conditions 
were extremely poor he managed to work 
Julio EA1UX in northern Spain. We almost 
had our eardrums ruined from the shout he 
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interviewed for Dayton ’95. Please have them 
call me at (718) 983-1416. 


let out after that QSO was over. He managed 
contacts across the country and Canada. We 
also had a nice long QSO with John ZD7WRG, 
who was very interested in the station setup 
and operating conditions. 

After the two stations had been under con- 
trol and operating for a while, Rick and I 
packed up the portable PVC verticals and 
MFJ QRP rigs and headed for some of the 
remote sites in the park. We had fun setting 
up and I almost got blown off a 175-foot cliff 
at one point. 

I think the QRP adventure was a definite 
success. We didn’t break any records with 
the number of stations we worked, but we 
did meet all our objectives. We had a large 
number of positive comments on the air by 
people who had never heard anyone using 
low power for phone contacts (SSB). The 
students had a great time, learned a lot, and 
have been motivated to upgrade. Avery 
KE4ERW sent Rick and I these comments: 

“T appreciate the helpful information that 
you gave, and it will help me on my way to 
get my General Class license. I had a blast. 
It isn’t often that I get to talk on 20 and 40 
meters, except for the last Field Day. The 
QRP experience was new and great. Thanks 
for inviting us and also for all the advice giv- 
en that day.” 
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More Than Remotely Possible 


1995 will be the year of mobile remote-head 
transceiver installations. All amateur radio mo- 
bile transceiver makers are previewing: selected 
models where the head can be detached from the 
transceiver box and be placed almost anywhere 
on the dash. 

Even high frequency 100-watt transceivers 
can be remote-mounted, too. Yaesu originally 
came out with a remote kit for their popular 
FT-747 HF transceiver, but the cable kit was 
relatively expensive, bulky, and would some- 
times cause the set to lock up on transmit when 
RF got into the analog remote-cable system. But 
that’s all changed with the latest introduction 
from Yaesu of their FT-900AT where the head 
easily removes, and digital logic between the 
head and the body up and down the tiny cable is 
impervious to RF lock-up problems. 

The SGC Model 2000 HF transceiver and the 
ICOM M800 HF transceiver are also capable of 
the head splitting apart from the body of the equip- 
ment. The unique part of the SGC 2000 remote 
head system is that a total of eight different heads 
can run off of one transceiver body, the answer 
to the requirements of an emergency operation’s 
center van or the world’s largest mobile home. 


upgrade... 
don't stop 
now 


by Gordon West WB6NOA 


Kenwood and ICOM both offer a remote- 
controlled head for their VHF/UHF 1.2 GHz 
transceivers, and both Kenwood and Yaesu offer 
dual-band VHF/UHF sets with remote-head op- 
tion. The ICOM IC-901 series is another favorite 
remote-control setup—you can drive as many as 
seven different band units off of one IC-901 ICOM 
head, and this makes for a slick setup. 

But one major area of the remote-head instal- 
lation that may not be emphasized enough in the 
installation book (i.e., instruction manual) is the 
fact that placing the transceiver body way back 
in the trunk of the vehicle is going to lead to 
major battery wires coming from the battery and 
going all the way to the trunk. 

“T knew exactly what the problem was when 
I got to looking into the motor home installation 
where the remote-control transceiver would ‘brown 
out’ on transmit,” comments Bill Alber WA6CAX, 
a specialist in high frequency mobile marine and 
aeronautical mobile installations. “The red wire 
feeding the remote box was size ‘00,’ plenty big 
enough to handle the 20-amp current draw from 
the battery 15 feet away. But whoever installed 
the transceiver tried to utilize the chassis ground 
as the return to the battery negative lead, and 
poor ground connections couldn’t do what a big 
black ‘00’ wire could do,” adds Alber. 


Photo B. It’s a one-minute task to separate the remote head from the radio. 


Photo A. A case for remote heads! 


Lesson learned—never try to use the vehicle 
chassis as a negative battery return connection. 
Always run major-sized red and black wires to 
the remote-controlled equipment, and bond the 
chassis of the equipment to the vehicle chassis 
for a good ground. Don’t mistake ground for 
battery negative return. 

Another problem that must be addressed in 
remote installations is the necessary fusing of the 
red wire right at the positive battery post. Fuses 
down by the transceiver box in the trunk in no 
way protect that long 12-volt battery run from a 
catastrophic short-out. If you are running a 
minimum of six-gauge wire from engine battery 
compartment to the trunk of your vehicle, that 
wire can get red hot in a matter of seconds if it 
should get pinched to the vehicle chassis or short- 
ed to their return black lead. A fuse right at the 
red battery positive post is positive assurance that 
you won’t burn up your vehicle if things get short- 
ed out on the way back to the trunk. 

In fact, mounting the transceiver body back 
in the trunk is not necessarily the best way to go 
for ease of installation. Check to see whether or 
not you may have room under the passenger seat. 
But avoid placing anything under the passenger 
seat if the seats are motor driven. I once saw a 
transceiver crushed in a Mercedes Benz when 
the passenger started maneuvering the seat for a 
comfortable ride. 

Once you have found a safe spot for the 
transceiver body, be sure to ground it with thin 
copper foil to the chassis to assure a good bond 
with the vehicle frame. This will minimize noise 
pick-up, and the unlikely possibility that RF locks 
up the head on transmit. 

Place the remote head anywhere that gives you 


good driving visibility for safety. Don’t put it 
down low where you have to take your eyes off 
of the road ahead. Most heads can take a tremen- 
dous amount of heat, so don’t hesitate to get it 
up on the dash, even though the sun may bake it. 
Throw a towel over it when you’ re not using it, 
or better yet, pull it off the dash and keep it out 
of view so it doesn’t get swiped. 

The speaker audio usually comes from the 
transceiver body, not from the head. When you’re 
installing the equipment, keep in mind that you’re 
going to need to run a shielded pair of wires for 
audio. Get the speaker up where you can easily 
hear it over road noise, and get it firmly affixed to 
the vehicle so it doesn’t become a missile if there’s 
a traffic accident. Same thing with the remote 
head—make sure it is safely attached to the dash. 

Once everything is in place, try transmitting 
with the engine off, and then on. Make sure that 
your transmissions don’t interfere with how your 
vehicle normally operates. Try the brakes on 
transmit—try the power steering—acceleration— 
the works. This goes with any type of HF 
system . . . try it out in a big parking lot before 
you hit the highways and start yakking. 

“Also get a handful of inexpensive Radio Shack 
noise filters and knock out the screech coming 
from fuel pumps,’ adds Don Arnold WD4FSY. 
“On my turbo diesel, the little Radio Shack fil- 
ters effectively knocked down two S-units of 
noise from the two fuel pumps,” adds Arnold. 

The new remote-controlled transceivers will 
definitely add safety to your driving. They also 
allow you to stow the heads when you get to 
where you’re going so no one sees that radio 


equipment sitting under the dash. Check out these — 


new sets today! 


6 Meter 2 Element... 
2 Meter 2 Element .... 
2 Meter 4 Element .... 
2 Meter 6 Element .... 
2Meter 10 Element.... 
70 CM 4 Element.... 
70 CM 7 Element .... 
70 CM 12 Element 


Dual Band on one boom! 


6 Meter 2Element 2 Meter 4 Element..... 
2Meter 2Element 70CM 4 Element..... 
2Meter 4Element 70CM_ 8 Element..... 


2 Meter J-POLE IN FIBERGLASS RADOME....$49.95 


220 Antennas also available 
Above antennas can be used for Sideband, Packet, Satellite. and ATV. 
For more info call or write: 


LIGHTNING BOLT ANTENNAS 


RD 2 Rt. 19 Volant, PA 16156 
(412)530-7396 
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Pico-J rolls up and hides in a 

his 4-ounce pocket-sized 

holder, waiting like the Ge- & 

nie in a bottle tillyouneed- 

full-quieting signal punch. 

Call him forth and his glistening black weather 
sealed lines reveal a sleek end-fed halfwave an- 
tenna ready to hang anywhere. Suspend in the 
apartment closet or patio doorway. 
Attach Pico-J to window glass or 

a. curtain rod. He needs no radials-for broad- 
band low-angle omni halfwave gain. 

333|( Carry Pico-J with you for emergencies. Hang 
=|) in the motel when on the road. He improves 
range, boosts reception, saves batteries. 


coaxial feedline and gold pin BNC. Typical 


inthe U.S.A. 


Info $1 Models 

Box 50062-D 2Meters 
Provo, UT 

84605 


AntennasWest 
Order Hotline 


CIRCLE 89 ON READER SERVICE CARD 
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Pico-J comes ready for work with 72" isolated & 


edge-to-edge SWR under 1.2:1. Hand-crafted & 


There 
victories in the fight 
against heart disease. 


9, 
@ American Heart Association 


© 1992, American Heart Association 


QUICK, EASY, & COMPACT 


Flash cards *NOVICE thru EXTRA* 


theory Key words underlined. Over 
7,000 sets in use! For beginner, OMs, 
XYLs & kids. 


NOVICE $11.95 
TECHNICIAN $10.95 
GENERAL $ 9.95 
ADVANCED $15.95 


VIS SG Antennas (5 of 48) 37 
4A1-101 


In @ half-wave antenna, where 


are the current nodes? 


EXTRA $14.45 
Shipping 1-$3.00 
2ormore -$4.00 
Order Today! CLUB DISCOUNTS 
from 
VIS STUDY CARDS 


P.O. BOX 17377 co SETET 


HATTIESBURG, MS 39404 


CIRCLE 104 ON READER SERVICE CARDS 


Uncle Wayne’s Bookshelf 


ce 2 as 


OKS FOR BEGINNERS 


02D42 Digital Novice by Jim Grubbs Geared to make you a more knowI- 
edgable participant. $8.50 

20N018 Technician Class License Manual: New No-Code by Gordon 
West This book covers everything you need to become a Technician Class 
Ham. Every question and answer on the examinations is found in this one 
book. FCC Form 610 application. $9.95 

AR2871 W1FB’s Help for New Hams by Doug DeMaw W1FB Complete 
for the newcomer. Put together a station and get on the air. $10.00 

AR2286 First Steps in Radio by Doug DeMaw WIFB Series of QST 
articles. $5.00 


SHORTWAVE 


06S57 1993 Passport to World Band Radio by International Broadcasting 
Services, Ltd You'll get the latest station and time grids. $16.50 


03S11 Shortwave Receivers Past and Present edited by Fred J. 


' Osterman Guide to 200+ shortwave receivers manufactured in the last 20 


years. The Blue Book of shortwave radio value. $8.95 


07R25 The RTTY Listener by Fred Osterman New and expanded. This 
specialized book compiles issues 1 through 25 of the ATTY Listener 
Newsletier. Contains up-to-date, hard-to-find information on advanced RTTY 
and FAX monitoring techniques and frequencies. $19.95 


03M221 US Military Communications (Part 1) US Military communica- 
tion channels on shortwave. Covers frequencies, background on point-to- 
point frequencies for the Philippines, Japan and Korea, Indian and Pacific 
Oceans, and more. $12.95 

03M222 US Military Communications (Part 2) Covers US Coast Guard, 
NASA, CAP, FAA, Dept. of Energy, Federal Emergency Management 
Agency, Disaster Communications, FCC, Dept. of Justice. From 14 KC to 
9073 KC. $12.95 


03M223 US Military Communications (Part 3) Completes the vast over- 
all frequency list of US Military services, from 8993 KC to 27,944 KC. $12.95 


09S42 The Scanner Listener's Handbook by Edward Soomre N2BFF Get 
the most out of your scanner radio. $14.95 


11788 Tune in on Telephone Calls by Tom Kneitel K2AES Formatted as 
a frequency list with detailed description of each service and its location in RF 
spectrum. $12.95 


03K205 Guide to Radioteletype (RTTY) Stations by J. Klingenfuss 
Updated book covers all RTTY stations from 3MHz-30MHz. Press, Military, 
Commercial, Meteo, PTTs, embassies, and more, $12.95 


11AS10 Air Scan Guide to Aeronautical Communications (5th Ed.) by 
Tom Kneitel K2AES Most comprehensive guide to monitoring US aeronauti- 
cal communications. Covers all Canadian land airports and seaplane bases, 
Pius listings for Central America, the Caribbean, North Atlantic, and the 
Pacific Territories. $14.95 


15A002 Scanner and Shortwave Answer Book by Bob Grove Most fre- 
quently asked questions by hobbyists. $13.95 


07A66 Aeronautical Communications Handbook by Robert E. Evans 
Exhaustive, scholarly treatment of shortwave aeronautical listening. $19.95 


11RF13 The “Top Secret” Registry of US Government Radio 
Frequencies (7th Ed.) by Tom Kneitel K2AES This scanner directory has 
become the standard reference source for frequency and other important in- 
formation relating to the communications of federal agencies. $19.95 


11F52 Ferrell's Confidential Frequency List, New Revised Edition 
compiled by A.G. Halligey All frequencies from 4 MHz-28MHz covering 
ship, embassy, areo, Volmet, Interpoi, numbers, Air Force One/Two, more. 
$22.95 


11SR97 National Directory of Survival Radio Frequencies by Tom 
Kneitel K2AES Handy and concise reference guide to high interest communi- 
cations frequencies required by survivalists. $8.95 


11SM11 Scanner Modification Handbook, Vol. 1 by Bill Creek provides 
Straightforward step-by-step instructions for expanding the operating capabili- 
ties of VHF scanners. $17.95 

11EE06 Guide to Embassy Espionage Communications by Tom Kneitel 
K2AES Candid and probing examination of worldwide embassy and (alleged) 
espionage communications systems and networks. $10.95 


20N094 A Flick of the Switch, 1930-1950 by Morgan E. McMahon 
Discover the fast-growing hobby of radio collecting. $8.95 


07R26 World Wide Aeronautical Communications by Robert E. Evans 
Aircraft/Air Traffic Control, Aircraft(Company Operations, Aviation Weather 
Broadcasts, Aeronautical Flight Tests, Worldwide Military Air Forces, Aero 
Search & Rescue, Aero Law Enforcement, NASA Flight Support, Aero Terms 
& Abbreviations and Aero Tactical Identifiers. $6.95 


11T89 Scanner Modification Handbook Vol. 2 by Bill Creek Here it is—a 
companion to Vol. |. In fact, Vol. 2 has a section that provides improved ap- 
proaches and updated techniques for the mods in Vol. 1. There's 18 new ex- 
citing modifications for popular scanners. $17.95 


03R01 World Press Services Frequencies (RTTY) New 5th Ed Acom- 
prehensive manual covering radioteletype news monitoring—contains all in- 
formation—antenna, receiving, terminal units, plus three extensive frequency 
lists. $8.95 


UHF/VHF PACKET 


01P22-2 The Packet Radio Handbook (2nd Ed.) by Jonathan L. Mayo 
KR&T “...the definitive guide to amateur packet operation.”"—Gwyn Reedy 
WI1BEL Only $16.95 


09V11 The Basic Guide to VHF/UHF Ham Radio by Edward M. Noll 
Provides a first rate introduction to the 2.6 and 1.25 meter bands as well as 
23, 33, and 70cm. $6.50 


20N019 U.S. Repeater Mapbook by Robert Martin The Guide for travel- 
ing radio amateurs. $9.95 


03R02 ATTY Today by Dave Ingram K4TWJ Most comprehensive RTTY 
guide ever published. $8.50 ° 


CODE TAPES 


73106 “The Stickler” $5.95 

6+ wpm—This is the practice tape for the Novice and Technician licenses. It 
is comprised of one solid hour of code. Characters are set at 13 wpm and 
Spaced at 5 wpm. 


73713 “Back Breaker” $5.95 

13+ wpm—Code groups again, at a brisk 13+ wpm so you'll be really at ease 
when you sit down in front of a steely-eyed volunteer examiner who starts 
sending you plain language code at only 13 per. 


73720 “Courageous” $5.95 

20+ wpm Congratulations! Okay, the challenge of code is what's gotten you 
this far, so don't quit now. Go for the extra class license. We send the code 
faster than 20 per. 


73725 “The Mind Boggler” $5.95 

25+wpm Lian generated by kindly old Uncle Wayne for hams 
with a strong need for self punishment. Once you've conquered 25 per 
let Unk know if you need a 50 wpm tape. 


STUDY AIDS 


VIS Study Cards Compact, up-to-date Flash Cards with Key Words, 
Underlined, Quiz on back. Formulas worked out. Schematics at your fin- 
gertips. Used SUCCESSFULLY by ages 6 to 81! 


ViSO1 
viSo2 


NOVICE 


TECH 
GENERAL ViSO3 
ADVANCED VISO4 _ 
EXTRA ViSOS 


ARRL BOOKS 


AR1995 ARRL 1995 Handbook (71st Ed.) Features: added DSP, improved 
treatment of Pi and Pi-L, all new all-digital-logic, plus lots more. $30.00 
AR1086-4 ARRL Operating Manual (4th Ed.) Information on how to make 
the best use of your station, including: interfacing home computers, OSCAR, 
VHF-UHF. $18.00 ; 
AR3657 QRP Notebook by Dave DeMaw WIFB Presents construction pro- 
jects for the QRP operator. $10.00 

AR3207 W1FB’s Design Notebook by Dave DeMaw WIFB Filled with sim- 
ple practical projects that can be built using readily available components and 
common hand tools. $10.00 

AR0402 Solid State Design Good, basic information, circuit designs and ap- 
plications; descriptions of receivers, transmitters, power supplies, and test equip- 
ment, $12.00 

AR4173 Now You're Talking! All You Need To Get Your First Ham 
Radio License (2nd Edition) A complete study guide for the Technician and 
Novice written exam. Practical information every beginner needs is written clear- 
ly and simply and in small doses. $19.00 

AR4218 ARRL Repeater Directory 1993-1994 19,000+ listings with digi- 
peaters, bandplans, CTCSS (PL(TM)) tone chart, frequency coordinators, ARRL 
special service clubs, and beacon listings from 14 MHz to 24 GHz. $6.00 
AR3398 The DXCC Companion by Jim Kearman KRIS Spells out in simple, 
straightforward terms what you need to be a successful DXer. $8.00 

AR1250 Log Book—Spiral $3.50 

AR2197 ARRL Data Book Valuable aide to the RF design engineer, techni- 
cian, radio amateur, and experimenter. $15.00 

AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry Sevick 
W2FMI Practical designs and specific information on construction techniques 
and sources of material. $20.00 

AR3851 Hints and Kinks Ideas for setting up your gear for comfortable, effi- 
cient operation. $10.00 


ARRL License Manuals Complete FCC question pools with answers. 


AR4181 Technician Class $ 6,00 
AR4688 General Class $12.00 
AR3274 Advanced Class $ 8.00 
AR3282 Extra Class $ 8.00 


REFERENCE 


01T01 Transmitter Hunting by Joseph Moell and Thomas Curlee 
Radio direction finding simplified. $19.95 

03R02 RTTY Today by Dave Ingram Modern guide to amateur ra- 
dioteletype. $8.50 

05E03 First Book of Modern Electronics 
money saving. $12.95 


09D22 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special interest ham radio networks and shows 
you when and where you can tune them in, $9.50 


10D093 1994 North American Callbook The 1994 North American 
Callbook lists the calls, names, and address information for 500,000+ li- 
censed radio amateurs in all countries of North America. $29.95 


05H24 Radio Handbook, 23rd Ed. by William |. Orr W6SAI 840 pages 
of everything you wanted to know about radio communication. $39.95 


02B10 Heath Nostalgia by Terry Perdue K8TP 124 page illustrated 
history of the Heath Company. Includes many fond memories contribut- 
ed by long-time Heathkit employees. $9.50 


10DF92 1994 Callbook Supplement 
International and American callbooks, $10.00 


12E76 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the important aspects of applied electronics and electronics com- 
munications, $10.95 


12E41 Second Level Basic Electronics Prepared by the Bureau of 
Naval Personnel Sequel to Basic Electronics, thorough treatment of the 
more advanced levels of applied electronics. $9.95 


01D45 The Illustrated Dictionary of Electronics, 5th Ed by Rufus P. 
Turner and Stan Gibilisco An exhaustive list of abbreviations, and ap- 
pendices packed with schematic symbols and conversion tables. $26.95 


20N091 Most-Often-Needed Radio Diagrams and Servicing 
Information, 1926-1938, Volume One compiled by M.N. Beitman An 
invaluable reference for anyone involved in Vintage Radio restoration. 
$11.95 


20N096 How To Read Schematics (4th Ed.) by Donald E. Herrington 
Written for the beginner in electronics, but it also contains information 
valuable to the hobbyist and engineering technician. $14.95 


20N097 Radio Operator’s World Atlas by Walt Stinson, WOCP This 
is a compact (5x7), detailed, and comprehensive world atlas designed to 
be a constant desk top companion for radio operators. $17.95 


20N020 Secrets of RF Circuit Design by Joseph J. Carr Written in 
clear non-technical language, covers everything from antennas to tran- 
sistors. $19.50 


20N109 73 Magazine Index 1960-1990 A complete index to every ar- 
ticle published in 73 Magazine through 1990. Book $15.00 IBM software 
(specify type) $20.00 

20N110 Product Reviews Since 1945 Contains an index to 3,400 
product reviews that have appeared in QST, CQ, HA, 73 and Radcom. 
Book $12.95 IBM Software 5.25 $10.00 


TB17294 Troubleshooting & Repairing Compact Disc Players by 
Davidson. 488 p. Everything and a half you'll need to know to service 
these confounded things. There's a mint to be made fixing CD players, 
hi-fi systems and VCRs. $25.00 


SOFTWARE 


04M54 GGTE Morse Tutor From beginner to Extra class in easy self- 
paced lessons. Code speeds from 1 to over 100 words per minute. Standard 
or Farnsworth mode, Adjustable tone frequency. Create your own drills, 
practice or actual exams. Exams conform to FCC requirements. 5 1/4” floppy 
for IBM PC, XT, AT, PS/2 or compatibles. $19.50 


04M55 Advanced Edition $29.95 


20N021 No Code Ham Radio Education Package Computer soft- 
ware package. Includes computer aided instruction software (IBM compati- 
ble), 200 page Ham Radio Handbook. $29.95 


20N022 Ham Operator Education Package Computer software con- 
tains five IBM compatible discs with all questions for all license classes, plus. 
“Morse Academy” code teaching software that takes you from 0-20 wpm. 
$28.95 © 


Lanze Code Programs—{Available on 5 1/4” disk.) Inexpensive 
complete study guide code programs for both the C64/128 Commodores and 
the IBM compatibles. Programs include updated FCC questions, multiple 
choice answers, formulas, schematic symbols, diagrams, and simulated (VE) 
sample test. 


Unique projects that are 


An update to the 1993 


IBM Part# = Commodore Part# Price 
Novice IBMO1 COMO01 $14.95 
Tech IBM02 COM02 $14.95 
General IBM03 COM03 $14.95 
Advanced IBM04 COM04 $19.95 
Extra (New Pool) — IBMO5 COM05 $19.95 


1BM06, COM06 IBM/Commodore Tech No Code—Lanze Code Program 
Contains all the authorized FCC questions and answers used in testing for- 
mulas, schematic symbols, diagrams, and sample test for passing the new 
Technician No Code license. $24.95 


IBM97 Amateur Radio Part 97 Rules New Edition, complete FCC 
rules. $9.00 


[eee oe eee 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by Martin 
Davidoff K2UBC Expanded and revised. Focusing on satellites built by and for 
the international radio amateur community. $20.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) Tells everything you 
need to know about this popular new mode, $12.00 


AR4645 Satellite Anthology The latest information on OSCARs 9 through 
13 as well as the RS satellites, the use of digital modes, tracking antennas, 
RUDAK, microcomputer, and more! $10.00 


AR4483 Weather Satellite Handbook (4th Ed.) by Dr. Ralph Taggart 
WBSDQT Expanded and revised to reflect today’s weather-fax satellite technolo- 
gy. $20.00 


AR4653 Companion Software for Weather Satellite Handbook 5 1/4" 
MS-DOS Floppy. $10.00 


AR2083 Complete DX’er (2nd Ed.) by Bob Locker W9K] Learn how to hunt 
DX and obtain hard-to-get QSL cards, $12.00 


AR3762 Your QRP Operating Companion No special rigs or expensive 
equipment to enjoy the excitement and challenge of low-power operating. $6.00 
AR3169 QRP Classics Compilation of ARRL publications on building re- 
ceivers, transmitters, transceivers, accessories. $12.00 


AR4270 FCC Rule Book A musi for every active radio amateur. $9.00 


ARO0356 Morse Code: The Essential Language by L. Peter Carron, Jr. 
W3DKV Expanded and revised in its 2nd edition, How to handle distress calls 
heard not only on the hambands bui on maritime and aircraft frequencies. $6.00 


AR4114 Low Profile Amateur Radio For the Ham who lives where antennas 
are frowned upon. From hiding your antenna to operating with low power. This 
books tells you how to get on the air using these techniques—and others—with- 
out calling attention to yourself. $8.00 


AR3983 Understanding Basic Electronics An ARRL book. 314 big pages. 
This explains everything very simply: the math, DC, AC, transistors, even tubes 
(wow!). Dirt cheap at $17. Isn't it about time you understood the fundamentals? 
$17.00 


NEW BOOKS 


AR3177 The ARRL Spread Spectrum Source Book. From a deceptively sim- 
ple beginning, a group of experimenters set out to develop first theoretical and 
later practical systems for spread spectrum communications. This book consists 
of articles, papers and government reports that document the process whereby 
amateur spread spectrum progressed from the drawing board to the airwaves. 
$20.00 


TAB11077-8 Encyclopedia of Electronic Circuits (Volume 5) by Graf & 
Sheets. 753 pages. Anyone who likes to build stuff will go bananas over this 
treasure trove of circuits. Tons of ’em, for every imaginable application. Most 
of these circuits have been gleaned from recent radio and electronics magazines, 
Heck, I counted over 50 taken from 73 articles, and four from QST. Just the in- 
dex to the five volumes of circuits runs 55 pages of small type, with three 
columns to the page! This has got to be one of the biggest bargains yet for 
builders, developers, and experimenters. It’s a huge book and weighs a ton. 
$35.00 f 


AR4025 Beyond Line of Sight. This book shows why, as we know today, 
VHF radio waves can travel thousands of miles. Shows how hams discovered 
or pushed forward the discovery of the propagation modes that make VHF DX 
possible: tropo, sporadic-E, aurora and auroral-E, meteor scatter, F-Layer propa- 
gation, transequatorial propagation and earth-moon-earth. $12.00 


TAB11065-1 Mastering Radio Frequency Circuits by Joe Carr, 411 p. If 
you're interested in leaming about radio components and circuits, this book is 
great! Plus there are a ton of simple circuits you can build. It explains how cir- 
cuits work, about test equipment, receivers, the works. This will take a lot of the 
mystery out of how radios work...the easy way. This will be one of your better 
$20 ham investments. $20.00 


ANTENNAS 


UE220 The Easy Wire Antenna Handbook by Dave Ingram K4TWJ. 
Gives you all of the needed dimensions for a full range of easy to build and 
erect “sky wires.” $9.95 

WGP87034 All About Cubical Quad Antennas by William Orr and 
Stuart Cowan “The Classic" on Quad design, theory, construction, operation. 
New feed and matching systems. New data. $11.95 

TAB3270P Practical Antenna Handbook by Joseph J. Carr Design, 
build, modify, and install your own antennas. $26.95 

AR4734 ARRL Antenna Book The new 16th Edition represents the best and 
most highly regarded information on antenna fundamentals, transmission lines, 
design, and construction of wire antennas. $30.00 

AR0194 Antenna Compendium Vol. 1 Materials on verticals, quads, loops, 
yagis, reduced size antennas, baluns, Smith Charts, antenna polarization. $10.00 
AR2545 Antenna Compendium Vol. 2 Covers verticals, yagis, quads, multi- 
band and broadband systems, antenna selection. $12.00 

AR2626 Companion Software for Antenna Compendium Vol. 2 5 1/4” 
MS-DOS floppy. $10.00 

AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, plus 
loops, arrays, mobile, direction finding, controlled currents, computerized, instal- 
lation, overloads, plus 40 new articles for beginner's to advanced. $14.00 
AR2618 W1FB’s Antenna Notebook by Dave DeMaw WIFB Get the best 
performance out of unobtrusive wire antennas and verticals. Build tuners and 
SWR bridges. $10.00 

WGP87107 All About Vertical Antennasby William Orr Comprehensive 
coverage of amateur communications. $11.95 

WGP87042 Beam Antenna Handbook by William Orr and Stuart Cowan 
Everything you need to know about beam design, construction, and operation. 
$11.95 

WGP87077 Simple, Low-Cost Wire Antennas For Radio Amateurs by 
William Orr and Stuart Cowan All New! Low-cost, multi-band antennas; inex- . 
pensive beams, “Invisible” antennas for hams in “tough” locations! New data. 
$11.95 

AR2200 Antenna Impedance Matching by Wilfred N. Caron Most compre- 
hensive book written on using Smith Charts in solving impedance matching prob- 
lems. $20.00 

ARO0410 Yagi Antenna Design A Ham Radio series polished and expanded 
by Dr. Lawson. $15.00 


AR2995 Reflections will help dispel the half-truths and outright myths that 
many believe are true about transmission lines, standing waves, antenna matching 
reflected power and antenna tuners. $20.00 


AR3118 Reflections—Software for IBM 5-1/4" $10.00 


UNCLE WAYNE’S PICKS 


SS8756 Warning! The Electricity Around You May Be Hazardous To 
Your Health by Ellen Sugarman An invaluable guide to the risks of electro- 
magnetic fields, and steps you can take to protect yourself and your family. 
$11.00 


1B8657 Dumbing Us Down: The Hidden Curriculum Of Compulsory 
Schooling. by John Gatto If you enjoyed “Declare War", you'll enjoy this al- 
so. A Wayne Green recommended reading. $9.95. 

WG2 The Million Dollar Video Uncle Wayne has made a video which ex- 
plains how just about any company can increase sales by over a million dollars 
just through the sneaky (aka intelligent) use of promotion. As a magazine editor 
and publisher he explains in detail how you can manipulate these people to give 
you tons of free advertising. After all, when one new product release in a maga- 
zine can bring in sales equivalent to a full page paid ad, you need to know how 
to take advantage of this gold mine. $39.95 for a video of Uncle Wayne show- 
ing you how to beat the system. Order $1 million Video, 


WAYNE’S WRITES Piles 


W61 We The People Declare War On Our Lousy Government— 
360p soft cover. This is Wayne’s report to the New Hampshire 
Economic Development Commission explaining what the major prob- 
lems are facing both New Hampshire and the country, and proposing 
simple, inexpensive solutions. Wayne proposes a simple way to have 
government departments happily cut their expenses by 50% within 
three years; how to cut the cost of incarcerating prisoners by over 
90%; how to end welfare; how to reduce the deficit; how to cut medi- 
cal costs and improve health care; how to cut school costs and im- 
prove schools. An absolute steal at $13. 


W64 20/20 Foresight—Twenty 16p updates on the Declare War 
book—320p. Further proposals for solving critical American prob- 
lems, such as a new approach to financing small businesses, how to fi- 
nance Russia and other countries and make a profit doing it, the real 
dope on bioelectromagnetics, a new kind of polytechnical university, a 
new electronics technology, why Africa is in such a mess, why Perot 
bombed, how to have tuition-free universities, a plan for making 
Congress turn honest, etc. Plenty more. One of the best $10 you'll ever 
spend, Ridiculously priced at $10. 
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1 Uncle Wayne’s Bookshelf Order Form 


I You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. 


Make checks payable to “Uncle Wayne's Bookshelf.” 


Name 3 ne 


Shipping: All US orders add $5.00 shipping, shipped UPS. (Please provide street address.) 


Foreign Orders: Choose one: U surface shipping 0 airshipping (Surface shipping may take 2 to 3 months.) 
Note: The actual foreign shipping costs will be additional to regular shipping and handling. 


W65 Submarine Life in WWII—60p. Wayne’s story of his adven- 
tures on the USS Drum SS-228 on five war patrols in the Pacific in 
1943-45, What’s it really like on a submarine when you’re being 
depth charged? And what’s the day-to-day life on a submarine like? 
Did you see the movie Das Boot? This is a collection of stories origi- 
nally published in the Drum Newsletter. Exciting stuff and only 
$7.50. 


W66 Uncle Wayne’s Caribbean Adventures—96p. Wayne’s ad- 
ventures scuba diving all around the Caribbean, visiting ham opera- 
tors, and sightseeing. If you're interested in how to travel economi- 
cally, you'll get some great ideas from this. Wayne and his wife 
Sherry sure know how to travel economically. He starts out with his 
“Diving, the Wimp Sport.” You'll love their visit to 11 islands in 21 
days trip. A measily $7.50. 


W67 Uncle Wayne’s Travels—52p. Wayne travels to Russia, 
London, Aspen, St. Pierre, Munich, Vienna, Krakow, and Prague 
without it costing nearly as much as you might think. Cheap for you 
too, at $5.00. 


Street 


City 


State Zip 


OVALSS ase Sel DAE -*SOMC 


Card # 


QVISA 


$10.00 minimum for credit card orders 


Expiration Date 


Signature 


Phone 


Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 
Telephone: (603) 924-4117 (800) 234-8458 FAX: (603) 924-8613 
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Radio Fun hlee Tae et 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest 


to try and dump it, but you know’ you'll get a far more realistic price if you have it out where 
30,000 active ham potential buyers can see it, rather than the few hundred local hams 
who come by a flea market table. Check your attic, garage, cellar, and closet shelves and 
get cash for your ham and computer gear before it's too old to sell. You know you're not 
going to use it again, so why leave it for your widow to throw out? That stuff isn't getting 


any younger! 


The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for 
individual (noncommercial) ads, and 80 cents a word for commercial ads. Don't plan on 
telling a long story. Use abbreviations, cram it in. But be honest. There are plenty of hams 
who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include 
a check or your credit card number and expiration. If you're placing a commercial ad, in- 
clude an additional phone number, separate from your ad. This is a monthly magazine, 
not a daily newspaper, so figure a couple of months before the action starts; then be pre- 
pared. If you get too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and 
maybe you can help make a ham newcomer or retired old-timer happy with that rig you're 


not using. 


Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, 
Peterborough NH 03458, and get set for the phone calls. 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range, $45 assembled. 
9025 Coldwater Rd., Building 100A, Fort 
Wayne IN 46825. RF251 


AMIGA, MACINTOSH, ATARI XL/XE/ST 
Amateur Radio PD Software $4.00 disk. Two- 
stamp SASE brings catalog. Specify comput- 
er! KINETIC DESIGNS HAMWARE, Box 
1646, Orange Park FL 32067-1646 REF266 


QSL SAMPLES- 50 cents. SAMCARDS, 48 
Monte Carlo Dr., Pittsburgh PA 15239. 
RF275 


IBM SHAREWARE! Huge selection! $1.00 
Disk! 35-cent Specials! Catalog $1.00. PMA- 
RF, Box 2424, Scottsdale AZ 85252. RF360 


CUSTOM MADE-HAND TOOLED Leather 
products with your initials, name, call letters. 
Photo’s & estimates available. Key rings, wal- 
lets, belts, purses, hanging signs, specialty 


items. GREAT GIFT. LEATHER & WEST, 
67 Causeway Rd., West Swanzey NH 03469. 
(603)352-6256. 9-4 pm. M-FET. —_RF370 


MAHLON LOOMIS, INVENTOR OF RA- 
DIO; by Thomas Appleby, (Copyright 1967). 
Second printing available from JOHAN K.V. 
SVANHOLM, N3RF, SVANHOLM RE- 
SEARCH LABORATORIES, P.O. Box 81, 
Washington DC 20044. Please send $25.00 
donation with $5.00 for S&H. RF445 


HAM RADIO CDROMs Callbook $15.00. 
Plus 300 other CDROM titles. Call (717)560- 
2321 for FREE info. KA3VXA, DISCOUNT 
DATA, (800) 99D-ISKS. RF455 


GET YOUR “FCC COMMERCIAL GEN- 
ERAL RADIOTELEPHONE LICENSE”. 
Electronics Home Study. Fast, inexpensive! 
“Free” details. COMMAND PRODUCTIONS, 
D-175, Box 2824, San Francisco CA 94126- 
2824. RF460 
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Periphex Power Packs for Longer QSO Time 


Buy your radio 
from the manufacturer. 
Buy the battery pack from Periphex— 
where batteries are our only business! 


replacements for regular price 
BP-85S ICOM 12v 800ma_ __ $76.00 


PB-14S KENWOOD 12v 400ma $60.00 
Now Only 840 Each 
B One Year Warranty 
B@ Matched cell construction 
B Case re-build service 
H Long life, extended operating time 


Add $4.00 Shipping & Handling for first battery. 
$1.00 for each add'l battery - U.S. only 


MA residents add 5% tax. Available 


from your 


iP@RIPHCX inc. 
BD 


the only thing low about our charge is the cost... 
1-800-634-8132 


Periphex, Inc. ¢ 300 Centre Street * Holbrook, MA 02343 ¢ (617) 767-5516 * (617) 767-4599 
CIRCLE 68 ON READER SERVICE CARD Fi. from 4 PM-9 PM and Sat. 5 AM-8 AM, Talk-in on 145.13(-) 


28 DECEMBER 1994 Radio Fun 


WANTED: SEND US YOUR QSL CARD 
and we’ll enlarge and transfer it in original 
color to a quality white T-Shirt (TS2), only 
$12.95; or toa cap (CA-2), only $7.95. T-Shirts 
- S,M, L, XL, and XXL ($2.00 extra). Caps, 
white front, mesh back in Navy, Red, Green, 
Black, White. Also Name & Call Sign Caps, 
(CA-3), ONLY $6.95, lettering in black, mesh 
in above colors. Add $3.00 minimum S & H 
or 5% of total order. PERSONALIZED PHO- 
TO, Dept. RF, P.O. Box 370244, West Hart- 
ford CT 06137. (203)233-7277, FAX (203)236- 
3719. RF565 


PRINTED CIRCUIT BOARDS for projects 
in 73, Ham Radio, OST, ARRL Handbook. List, 
SASE. FAR CIRCUITS, 18N640 Field Ct., 
Dundee IL 60118. RF595 


HR2510, RCI2950, CONNEX 3300, COBRA 
148, GALAXY SATURN, plus many more 
kits to increase your modulation, $19.95. 
(800)536-0109. RF615 


WANTED: BUY & SELL All types of Elec- 
tron Tubes. Call (612)429-9397, Fax (612)429- 
0292. C & N ELECTRONICS, Harold Bram- 
stedt, 6104 Egg Lake Road, Hugo MN 55038. 

RF620 


VHF-UHF-SHF Large SASE. VHFer P.O. 
Box #685, Holbrook AZ 86025. RF660 


FOR SALE: 3 HALLICRAFTERS RE- 


CEIVERS SX-71 less cabinet and speaker; 
Sky Champion complete; both $100.00 each. 
$53, $75.00. New tubes, $5.00 each. Insur- 
ance and postage prepaid. No catalogs, state 
needs. Please send something to help with ex- 
penses. In 1933 I built my first Short Wave 
Receivers, can I help you with yours? George 
E. Hoadley W8MTJ, GEORGIES’ ELEC- 
TRONIC SHACK, 956 Miller Ave., Newark 
OH 43055. RF665 


FREE: HAM RADIO GOSPEL TRACTS, 
DX Contact and Christian Helps. SASE: 
N1IGDP, RAR-OFC, P.O. Box 8, Harmony 
ME 04942. RF680 


CALL SIGN WRISTWATCH Free details. 
KC6UEC,9438 Broadway, Temple City CA 
91780. RF740 


MILLIWATTERS: LOW BAND QRP trans- 
mitter plans, $1.00. EASY ASSEMBLY! 
CAPULET, INC., P.O. Box 86, Getzville NY 
14068, (716) 691-8656. RF795 


FREE HAM GOSPEL TRACTS, SASE, 
N3FTT, 5133 Gramercy, Clifton Heights PA 
19018. RF960 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


DEC 10 


FARIBAULT, MN The annual Courage Center Handi-Ham Win- 
ter Hamfest will be held at the Eagles Club, starting with regis- 
tration at 8:30 AM. There will be a Handi-Ham Equipment Auc- 
tion, Flea Market, Dinner at Noon, and Program. Talk-in on 19/79. 
Contact Don Franz WOFIT, 1114 Frank Ave., Albert cea MN 
56007. 

JACKSONVILLE, IL Three major clubs are coming together 
to sponsor a Superfest at 8 AM in the Turner Jr. H.S. VE Exams, 
Flea Market. Crafts welcome. Contact Tim Childers, (217) 245- 
2061. Talk-in on 146.775 Rpt, and on 146.52. 

JAN 7-8 

FT. MYERS The Ft. Myers ARC will hold a Hamfest at Araba 
Shrine Temple Hall, 2010 Hanson St., Sat. 9 AM-5 PM; Sun. 9 
AM-3 PM. Set-up Fri. Jan. 6th, 6 PM-9 PM and Sat., Jan. 7th, 6 
AM-9 AM. License Exams Sat. 1:30 PM; Sun. 10:30 AM. No 
pre-registration required. Flea Market. Forums. Talk-in on 147.345(+) 
MHz. Contact Jerry Deutscher KQ4UW, (813) 472-5130; Dale 
Hardin KD4UAO, (813) 277-1984. 


JAN 14-15 


SARASOTA, FL The 16th annual Sarasota Hamfest/Computer 
Show will take place at Robarts Sports Arena at the Sarasota Fair 
Grounds, 9 AM-5 PM Jan. 14th; and 9 AM-3 PM Jan. 15th. FCC 
Exams. Talk-in starting at 8 AM on 146.31/.91, 444.925, and 
146.13/.73. Write to Sarasota Hamfest, c/o Ed Neely, 2632 Sun- 
nyside St., Sarasota FL 34239. Tel. (813) 366-5564. 


JAN 15 


YONKERS, NY Lincoln H.S., Kneeland Ave., is the location 
for a Giant Electronic Flea Market being presented by Metro 70cm 
NETWORK. FCC Exams, Talk-in on 440.425 MHz PL 156.7, 
223.760 MHz PL 67.0, 146.910 Hz and 443.350 MHz PL 156.7. 
Contact Orto Supliski WB2SLQ, (914) 969-1053. Mail paid reser- 
vations to Metro 70 CM Network, 53 Hayward St., Yonkers NY 
10704. 


JAN 21 


HAMMOND, LA The S.E. Louisiana ARC will host their 14th 
annual Hammond Hamfest starting at 7:30 AM at SLU Univ. Cen- 
ter. FCC Exams. Flea Market. Set-up at 6:30 AM. Talk-in on 
147.00(-). For info and reservations, write to SELARC Hamfest, 
P.O. Box 1324, Hammond LA 70404. 

ST. JOSEPH, MO. The Sth annual Northwest Missouri Winter 
Hamfest will be held from 9 AM-4 PM at the Ramada Inn, I-29 
and Frederick Ave. Special Hamfest rates. Sponsors: Missouri 
Valley ARC, Green-Hills ARC and Ray-Clay ARC. Talk-in on 
146.85 and 444.925. Please pre-register for the Flea Market by 
Jan 10th. Commercial exhibitors, for details write to N.W. MO 
Winter Hamfest, c/o Gaylen Pearson WBOW, 1210 Midyett Rd., 


St. Joseph MO 64506, Tel. (816) 232-8786. 


JAN 28 


GALLATIN, TN The Tennessee Valley AR Network will hold 
its Sth annual Hamfest at the Gallatin Civic Center, 8 AM-4 PM. 
FCC Exams by pre-registration only. Send a completed 610 and 
a copy of license, or certificate of completion to Ronnie Gilley, 
512 Hillside Dr, Gallatin TN 37066. Flea Market Set-up will be 


and 442.600(+), Fri. 3 PM-9 PM; Sat. 5 AM-2 PM. Contact Bill 
Ferrell N4SSB, 1120 Douglas Bend Rd., Gallatin TN 37066. Tel. 
(615) 452-3962 after 5 PM. 


JAN 29 


DOVER, OH The Tusco ARC Hamfest will be held at the Ohio 
Nat'l Guard Armory, 2800 N. Wooster Ave., 8 AM-4 PM. Set-up 
at 6 AM. Talk-in on 146.730/.130. Contact Howard Blind KD8KF, 
6288 Echo Lake Rd. NE, New Philadelphia OH 44663. Tel. (216) 
364-5258. 


FEB 4 


KNOXVILLE, TN The Shriners of the Kerbela ARS will spon- 
sor KERBELA HAMFEST at the Kerbela Shrine Temple 8 AM- 
4 PM. Set-up 4 PM-9 PM Fri. and 5 AM-8 AM Sat. Talk-in on 
146.34/.94. For info contact Paul Baird KY4A, 1500 Coulter Shoals 
Cir, Lenoir City TN 37771. Tel. (615) 986-9562. FCC Exams by 
WCARS-VEC. Registrations until 9:30 AM. Mail completed 610 
form with check for $5.90 payable to WCARS-VEC, to Ray Adams 
N4BAQ, 5833 Clinton Hwy., Suite 203, Knoxville TN 37912-2545. 
Tel. (615) 688-7771. 


SPECIAL EVENT STATIONS 


JAN 1 


LOS ANGELES, CA The Spanish Int’l Western ARC will op- 
erate from Los Angeles CA USA, and from Central and South 
America 1600 UTC-2400 UTC to celebrate “Feliz Ano Nuevo 
America.” Frequencies: 21.340 USB and 7.260 LSB MHz. Lis- 
ten for Stations N6TOO, KC6GJD, N6TBX/TG8 and LU9FAN. 
For a certificate, send QSL to Spanish Int’l Western ARC, P.O. 
Box 2082, Seal Beach CA 90740 USA. 


JAN 1-15 


HICKSVILLE, NY The editors of CQ: The Radio Amateur’s 
Journal will celebrate the start of the magazine’s 50th Anniver- 
sary year with a special operating event. Any licensed amateur 
currently or formerly associated with CQ or its sister publications 
is invited to sign “/50” after his/her callsign. Other hams may 
qualify for the “CQ Gang” award by contacting these stations. 
Find complete rules for the “CQ Gang” award in the November 
1994 issue of CQ, or send a large SASE to CQ Gang Award, 76 
N. Broadway, Hicksville NY 11801. There is no fee for the award. 


JAN 14-15 


OAK BROOK, IL The 24th Annual Hunting Lions in the Air 
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ae a oe 


Contest will be sponsored by the Internat’ Assn. of Lions Clubs, 


and coordinated by the Lions Club Flen (Sweden). The objective 
is to create and foster a spirit of international understanding and 
cooperation among amateurs. This contest is open to all licensed 
radio amateurs except members of the Contest Committee. Oper- 
ators interested in more info regarding this contest can write to Con- 
test Committee, Lions Club Flen, Box 106, 642 23 Flen, Sweden. 


JAN 28 


SAN DIEGO, CA Challenger Jr. HS. ARC will sponsor Station 
KI6YG to commemorate the 9th Anniversary of the Space Shut- 
tle Challenger tragedy. Operation will be on or near 14.250, 21.350, 


and 28.350. For a special commemorative QSL card, send QSL 


and SASE to Challenger JHS ARC, 10810 Parkdale Ave., San 


Diego CA 92126; or Frank Forrester KI6YG by callbook address. 
‘ 


What You Missed in wisiccscnn: 


75 Amateur 
Radio Today 


If you don’t read the December issue 
of 73 Amateur Radio Today, here’s what 
you’ ll be missing: 

¢ Build your own rig! This month in 73 
we focus on some of the latest and great- 
est kits available for hams and we look at 
what it takes to get started. In the “Kit 
Builders’ Primer,” Mike Bryce WB8VGE 
puts his unique spin on what you need to 
join the kit-building craze. Take the fine 
art of kit building to the next level with 
the December issue of 73! 


how to construct a 
“Stretched Vertical 
Gain Antenna for 6 
Meters.” This easy-to- 
build vertical will dra- 
matically improve your 
50 MHz operating capabilities. 

¢ Herbert M. Rosenthal WV5Q walks 
you through “The CW Operators’ Friend.” 
Inspired by “The Morse Messenger” (by 
Scott Edwards KF7VS, 73 Amateur 
Radio Today, June, 1994, page 46), this 
little gadget allows you to simply push a 
button to send those frequently-repeated 
CQs, IDs, and QTHs. 

¢ Frank Kamp K5DKZ shares his in- 
sight on “Polarity Protection Plus,” a sim- 


ple means of home-brewing polarity pro- 
tection into your next project while adding 
polarity correction as well. 

¢ Build a “DTMF Computer Interface.” 
Richard Taylor K7CAH shows you how 
to harness the power of your PC to 
operate DTMF tone controls. Designed 
around the SK22859 tone-generator chip, 
this simple project can be built on perf- 
board or on an inexpensive prefabricated 
PC board available through 73. 

We bring you more great reviews in the 
December issue of 73, including: The Oak 
Hills Classic QRP rig, S & S Engineer- 
ing’s ARK-4 40 méter transceiver kit, the 
Kenwood TH-22AT Hand-Held Transceiv- 
er, the Ameritron ALS-500M Solid-State 
Mobile HF Amplifier, and the Bencher 
Chrome Straight Key. 

As always, we bring you ham radio’s 


best columnists. Joe Carr K4IPV helps 
you build up a one-band receiver pream- 
plifier in this month’s “Carr’s Corner.” Joe 
Moell, P.E., KOOV takes you foxhunting 
down under in Australia in December’s 
“Homing In.” And, Michael J. Geier 
KB1UM shows you the ins and outs of 
troubleshooting kits in “Ask Kaboom.” 

You get all this plus Uncle Wayne’s 
incomparable “Never Say Die” in the 
December issue. 

You should read the December issue 
and every issue of 73 Amateur Radio 
Today! Order now and save $15 off the 
cover price. You’ ll receive a one-year 
subscription (12 issues in all) to the best 
ham magazine money can buy, for just 
$19.97. For instant service call toll-free 
(800) 289-0388. Do it today! 


PUT SOME EXCITEMENT BACK INTO YOUR HOBBY! 


= 


Amateur 


-RadioToday 


No other magazine brings you the exciting world of amateur radio like 
73 Amateur Radio Today. 


Holiday Special—Our Gift To You! 


Subscribe Now to 73 and we'll also send you two FREE back issues (our selection) 
to start your reference library. 


73 Ae 


Radio Today 


To subscribe by phone 
Call: 1-800-677-8838 


NAME 


ADDRESS 


CITY 


Card Number 


—---------------------4 


— Payment Enclosed ———_ Charge my: 


STATE 
= MC 


Exp. Date 


Newsstand Rate $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue. 
Canada add $7.00 plus $1.40 GST. Foreign add $19 surface/$42 airmail. 


— 12 issues for $19.97 — 


That’s a 43% savings off the newsstand price! 
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75 Amateur 
S Radio Today 


(J YES! I want some excitement in my hobby. 


Send me 12 issues of 73 Amateur Radio Today for only $19.97, plus 2 FREE 
back issues for my reference library. 


70 Route 202, North 
Peterborough, NH 03458 
(603) 924-0058 
Fax (603) 924-9327 


ZIP 


—— VISA —- AMEX 


G9412G886 
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new products ———— 


ARRL 


The American Radio Relay 
League has announced publica- 
tion of the 1995 ARRL Handbook 
for Radio Amateurs. Now in its 
72nd edition, the Handbook is 
considered an authority on tech- 
nical matters for amateurs and 
others interested in communica- 
tions technology. More than 6 
million copies have been sold 
since 1926. 

The 1995 edition has been en- 


tirely rewritten and contains 
material superseding all pre- 
vious editions. New chapters 
provide a snapshot of ama- 
teur radio in the ‘90s. 

The Handbook is available 
at your favorite dealer or book- 
seller, including Uncle Wayne’s 
Bookshelf on page 27. Or con- 
tact The Amateur Radio Re- 
lay League, Inc., 225 Main 
Street, Newington, CT 06/111; 
my (203) 666-1541. Or circle 
ma Reader Service No. 202. 


cS 
PLANNED PRODUCTS 


Planned Products has introduced two new 
greases developed for applications requiring 
electrical conductivity, lubrication, and pro- 
tection. Available in silver and carbon formu- 
lations, the new Circuit Works Conductive 
Greases protect assemblies from wear and from 
environmental hazards while providing ex- 


MFJ 


MFJ Enterprises has introdiced the MFJ- 
452 Super CW Keyboard including a two-line 
LCD display and RFI Supressed Keyboard. 
This product includes plenty of features and 
accessories you may not expect to see. 

The MFJ-452 features eight 250-character 
nonvolatile message memories, a 150-char- 
acter type-ahead buffer, an iambic keyer, and 
a powerful Morse Code Trainer. Simply turn 
this unit on and you’re sending effortless CW— 
no computer to boot up, no program to load. 


DECEMBER 1994 


cellent electrical and thermal conductiv- 
ity. 

When used at low to medium speeds, 
The 7100 Circuit Works Silver Conduc- 
tive Grease, and 7200 Circuit Works Car- 
bon Conductive Grease lubricate and pro- 
tect assemblies while forming conductive 
pathways, contacts, connections, static 
drains and grounding. Based on advanced 
silicone lubricants these new greases are 
chemically inert, thermally stable and 
nonflammable. Assemblies are protect- 
ed from moisture, oxidation, radiation, corro- 
sion, and corrosive atmospheres with a single 
application. 

For more information or to order contact 
Planned Products, 303 Potrero Street, Suite 
53, Santa Cruz, CA 95060-2760; (408) 459- 
8088, FAX (408) 459-0426. Or circle Reader 
service No. 203. 


The Perpetual Memory means you can save 
messages and settings for 20 years without 
power or batteries. 

The MFJ-452 includes a speeker, sidetone, 
volume control, and jack for external speaker 
or earphones. The MFJ-452 is priced at $129.95; 
the MFJ-452X is the exact same model with- 
out the keyboard, priced at $99.95. For more 
information or to order contact MFJ Enter- 
prises, Inc., P.O. Box 494, Mississippi State, 
MS 39762; (601) 323-5869, FAX (601) 323- 
6551, (orders) (800) 647-1800. Or circle Read- 
er Service No. 206. 


RF 
INDUSTRIES 


With RF Industries’ new Unicable Kit, you 
can now mix and match any combination of 
connectors or adapters to the ends of a 48" ca- 
ble assembly. Covered in a soft PVC matte 
blue jacket with matching molded strain re- 
liefs, these cable assemblies are flexible and 
easy to handle. This extra flexible RF-58A/U 
type 50 ohm cable with 95% double shielding 
(tinned copper braid over aluminum foil) is 


Radio Fan 


CAIG LABORATORIES 


Caig has introduced an environmentally safe 
aerosol for its ProGold product. Progold is a 
high performance contact cleaner, enhancer, 
and lubricant that needs no carrier solvents for 
dilution or cleaning surfaces. The spray con- 
tainer provides short bursts of 100% concen- 
trate via a precision metered valve. 

The unique properties of ProGold allow it 
to deoxidize, clean surface contamination, and 
penetrate plated surfaces to molecularly bond 
to base metals—no other product does this. It- 
fills the gaps in the contact surfaces to increase 
the effective contact area and prevent current 
concentration at surface peaks. 

The result is current is distributed more even- 
ly across the contact surfaces. This increases 
conductivity and contact surface area and re- 


duces arcing, RFI, wear, and abrasion (the ma- 
jor cause of intermittent signals, distortion, and 
signal loss). For more information contact Caig 
Laboratories, Inc., 16744 West Bernardo Drive, 
San Diego, CA 92127; (619) 451-1799, (800) 
CAIG-123, FAX (619) 451-2799. Or circle 
Reader Service No. 201. 


CUSHCRAFT 


The new Cushcraft ASL-2010 Skylog Log 
Periodic antenna is the answer for hams who 
would like to have a single antenna that cov- 
ers 10 meters through 20 meters (actually 13.5 
through 32 MHz). This design eliminates the 
need for two Yagis to cover the traditional 
bands and 12 and 17 meters. 

It uses a single feedline (balun included) 
and thus there is no need to switch antennas 
when changing bands. This design does not 
use traps of any type, thus the wind load is re- 
duced significantly (10.1 sq. ft.). The antenna 
is not power limited and will easily operate at 
full legal limit continuoisly. 

The ASL-2010 boom is 18 feet (5.48 me- 
ters) long. The gain of the antenna is 6.4 dBd. 


RAYMOND SARRIO 


Hams interested in generating community 
awareness will be excited by these new T-shirts 
from Ramond Sarrio Company. These eye- 
catching shirts feature a 4-color design that 
clearly communicates that amateur radio pro- 
vides an essential public service when disas- 
ter strikes. There is also a circular 2-color lo- 
go on the left chest that states, “Amateur Ra- 
dio—Dedicated to Public Safety.” The sweat- 
shirts have the 4-color “WHEN ALL ELSE 
FAILS” design on the front. 

To help amateur radio clubs, a special fund 
raising program has been implemented: Clubs, 
without stocking any inventory, can earn up 
to $6 on each T-shirt and up to $8 on each 
sweatshirt they sell. ARCs can also have their 
club name or logo printed onto these shirts. 
All shirts come with a 30-day no questions 
asked guarantee. T-shirts are priced at $14.95, 
sweatshirts $26.95 plus S&H (CA residents 
add 7.75% sales tax). For more information 


48" long. Unidapt universal connectors at each 
end feature machined brass, silver plated bod- 
ies, gold plated contact, and Teflon dielectric 
insulators. 

Frequency range is DC to 1 GHz; impedance 
is 50 ohms; insertion loss is less than .2 dB; 
and VSWR max is 1.2:1 from DC to 1.5 GHz. 
For more information visit your local dealer 
or contact RF Industries, 7620 Miramar Rd., 
San Diego, CA 92126; (619) 549-6340, (800) 
233-1728, FAX (619) 549-6345. Or circle Read- 
er Service No, 207. 


Construction is of weatherproof aluminum and ~~ 


stainless steel. List price is $800. For more in- 


formation contact Ken Albertson, Cushcraft 


Corporation, P.O. Box 2680, Manchester, NH 
03108; (603) 627-7877, FAX (603) 627-1764. 
Or circle Reader Service No. 204. 


or to order contact Raymond Sarrio WB6SIV, 
6147 Via Serena St., Cucamonga, CA 91701; 
(orders) (800) 413-1129, (info) (909) 987- 
1020. Or circle Reader Service No. 205. 


Subscribe Now 
to the best ham magazine money | 
can buy. 


75 Amateur 
Radio Today 


12 issues for just $19.97 (43% Savings). 
Call (800) 289-0388. 


Do it now! 


rr - “No other mobile has a 
Specifications | Military spec rating. This 


Frequency Coverage: radio can really take it!” 
FT-2500M 


RX: 140-174 MHz i ; w 4 ' cs “3-stage advanced 
FT-7400H and backlit DTMF Mic, too. — reduces intermod. 


RX/TX: 430-450 MHz Both Yaesu ‘firsts'!” Its great!” 
Rugged Military Spec Design ; 
Advanced Track Tuning (ATT) ; : 
Selectable Alpha-Numeric ‘ : “Yaesu did it again.” 
Display ; i 
Largest Display Available 
Power Output: 
FT-2500M 50/25/5 Watts 
FT-7400H 35/20/5 Watts 
Flip Up Front Control Panel 
Hides Seldom Used Buttons 
Backlit DTMF Mic 
31 Memory Channels 
CTCSS Encode Built-in 
Automatic Power Off (APO) * 
Time-Out Timer (TOT)* 
Manual* or Automatic 
Backlighting Adjustment 
Accessories: 
FTS-17A CTCSS Decode Unit 
FRC-6 DTMF Paging Unit 
SP-4 External Speaker 
FP-800 Power Supply 


i *FT-2500M 


. J ust when you thought you had : S ; those you “set and forget” neatly hidden. 


_ the most formidable mobile built, we __—Its the first mobile radio with abacklit | FT-2200/7200 = 
_ made the FT-2500M — the next evolution | DTMF mic, too. With its extra large heat Eee ae eae he a foday’s pa ae 


_ of powerful, rugged mobile radios. _ sink and one-piece die-cast chassis, the compact cars with ease. 


The FT-2500M takes the durable tough FT-2500M is unlike any other SLE St eR ES AoE la 
quality, features, and performance of the — mobile in its class. FI-7200 RX/TX: 430-450 Mile, ° Wide 
- : : : : eceiver Coverage: - Hz e AM 
popular FT-2400H and goes one better! Test the mettle of your mobile. If it “Aircraft? Receive: 110-139 MEbz © Built-in 
A new easy-to-operate front panel design doesn’t measure up to the endurance PIMs Paging/Coded Squelch ‘ Selectable 
: oe Sep pea eases pana Moe ae : : Bree anne! Only Display ¢ emo 
with rubber coated knobs, new, large standards of the US. Military, get the _ Auto Dialer © Backlit DTMF Mic « Power 
state of the art Omni-Glow display to _ FT-2500M. For flawless performance in ee 20035 Watts) 
‘. = bepoeeas S - s . ie e e 
provide enhanced viewing at all angles rough and rugged situations, the — w/ Optional MW.2 * CTCSS Encode Built-in 


e Optional Digital Voice Storage System. 
Accessories: See your authorized Yaesu dealer. 


and light levels, and Yaesu’s exclusive © FT-2500M is really formidable — just 
3-Stage Advance Track Tuning feature what youd expect from Yaesu. See it at 
that reduces intermodulation and front- your dealer today! . 
end overload puts the FT-2500M asclose 

as you can get to commercial grade 


performance in amateur frequencies. = -~ 
The FT-2500M is the only mobile —), : : 

with a Military spec rating and the most Ro 

ofl iced cantol cn Ge frantand Performance without compromise: 


© 1994 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700 
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details. 


Features 


8 3-watt output from MOS FET power module and supplied 
6-volt battery (TH-22AT: approx. 3 watts, TH-42AT: approx. 
2.5 watts), and 5-watt output with optional PB-34! 

8 Compact design: 2-3/16 x 4-5/8 x 1 in. 

B Built-in DIMF keypad with monitor 

B Built-in DISS page system Large 1-7/16" speaker 

41 EPROM channel memories (including | call channel) 

# Multiple scan functions (VFO, call & memory), 

8 Corrier-operated & fime-operated scan stop modes 

A Tone alert with elapsed time indicator 

8 Battery-saver circuit and auto power-off function to extend 

battery life i Selectable squelch configuration 

B RF oufput power control (Hi/Low/EL) 

H Built-in CTCSS encoder, optional TSU-8 decoder (any tone can 

be stored in any channel) 

I User-friendly menu system to customize your operating 

preferences  M™ Easy to program and use 

Bi Modifiable for MARS and CAP. Specifications guaranteed for 

Amateur bands only. Permits required for MARS and CAP use. 

Bi Wide range of accessories to enhance operating convenience 

and enjoyment 


Modifiable for MARS/CAP use. 
Permits required. Specifications 
guaranteed for Amateur band only. 
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KENWOOD COMMUNICATIONS CORPORATION 
AMATEUR RADIO: PRODUCTS GROUP 

P.O. BOX 22745, 2201 East Dominguez'St., Long Beach, CA 90801-5745 
KENWOOD ELECTRONICS CANADA INC, 


6070 Kestrel Road, Mississauga, Ontario L5T 158 


BACK OFFER! 
On Selected Radios 
See Kenwood 
_ dealer for detai 
. (expires Dec. 31 


Slim, compact, lightweight. These words describe the exterior of the 
new TH-22AT Series HTs. Rugged, innovative, sturdy. These words 
describe what is on the inside. Because along with the beauty, this new 
series of HT has all the things you want in a portable communications 
package. Like a streamlined, easy to program interface, one touch 
controls, and a simplified menu of functions that you can customize to suit 
your needs. Even a DIMF memory that stores five of your favorite 15 - 
digit telephone numbers for autopatch use. Wide band receive - 136 to 
173.99 MHz. A new innovative microprocessor and final amplifier circuit 
enables a full five watts, while conserving battery power. (The supplied 
battery provides 3 watts.) Easy mobile operation with optional PG-3H 
cable. ° 

As always, a full line of accessories is available to enhance your 
operating enjoyment! 

See your favorite Authorized Kenwood Amateur Radio Dealer for all 


KENWOOD 


